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ABSTRACT
This study compares the cost of a traditional hospital postnatal stay for low-risk women
with the alternative of Obstetric Early Discharge (OED). Given that it has been well
established through Hterature that outcomes for OED are at least equal to that of a
traditional hospital stay, a cost analysis is the method adopted by this evaluation
(Drummond and Stoddart, 1985). An OED program is judged to be effective if the
economic value of resources released is greater than the additional costs associated
with running of the program (Scott et aL, 1992).
It is found that OED not only provides a safe alternative to a traditional hospital stay
for low-risk postnatal women, it provides a cost-effective option to be further explored
by the Australian health care system. At current levels of activity, Shellharbour Hospital
Obstetric Early Discharge releases more resources than it consumes when both the
societal and health care system viewpoints are considered.
Simulated increases in OED discharges and a reduction in length of stay for both
traditional hospital stay and OED program clients, indicate that expansion of the OED
program may in fact lead to further cost advantages for Shellharbour Hospital and the
health care system in general. Intemational research indicates that reduction in length of
stay for low-risk postnatal women is medically safe. Future research relating to the
Austrahan context is required in this area.

Vll

In response to the release of the Ministerial Inquiry into Obstetric Services in NSW
(1989), the Illawarra Area Health Service (lAHS) developed a Policy and Plan for
Maternity Services (1990). As a result of the direction for service development
provided by The Shearman Report, an area wide Obstetric Early Discharge Program
(OED) was estabhshed in 1989 with staff based at Wollongong, Shellharbour and
Shoalhaven hospitals (lAHS, 1990, p. 19).
The initial purpose of the program was for healthy mothers and infants to elect
discharge home 24 - 48 hours after deUvery and receive daily visits at home from a
midwife until the seventh postnatal day (lAHS, 1990, p. 19). The traditional hospital
stay has been up to four days postpartum. The home visiting by midwives has been
extended to mothers who experience stillbirth or who need follow up for postnatal
problems detected during their postnatal admission. These include mothers with
breastfeeding problems, mothercraft problems or neonates with special problems, which
are still apparent after a traditional hospital stay of four to five days. The service is
provided within specified geographical areas with referral between the three hospitals as
necessary.
Admission to the program therefore has two main avenues. If the mother elects to
choose OED during the antenatal period, an interview is conducted by the midwife at
the home in order to determine suitability for the program in terms of available home
support. The mother may also choose OED in the postnatal period if desired or may be
recommended for OED follow-up if required.
It was felt that if the demand for the service outweighed the availabihty of staff, the
hospital should be willing to accommodate the growth with additional resources. This
was thought to be a wise investment due to the benefits of reduced demand for inpatient services (lAHS, 1990, p. 19). The increase in choice that the program gives

women in terms of availability of home-based care was seen to be advantageous and in
line with current trends in service development. According to the Shellharbour Hospital
nursing administration, this increase in choice for women was viewed as an important
marketing exercise which was aimed toward encouraging women to utilise the services
of the Obstetric Unit of Shellharbour Hospital

The proposed study will analyse the cost of both the OED program and the traditional
in-patient postnatal care provided by Shellharbour Hospital, for women in the low-risk
category only. The term "low-risk" equates to a woman who has experienced a
medically uncomplicated pregnancy and dehvery, who has a weU baby with absence of
feeding problems. (Refer to Appendix 1 for conditions which are considered to be
outside the category of low-risk). The primary objective of the study is to determine the
most cost-effective venue for postnatal care of women in a low-risk category, who are
eligible for early discharge.

The study will focus on the cost of the two alternatives for postnatal care of the lowrisk chent at Shellharbour Hospital, and will distinguish between the costs borne by the
hospital, area health service and the community. According to Drummond and Stoddart
(1985, p. 362), a cost analysis approach to health service evaluation may be appropriate
when there is good reason to believe that the consequences of the different programs
are the same. It will be argued that there are no increases in morbidity associated with
early discharge, with outcomes at least equal to or better than traditional hospital-based
postnatal care. Outcomes may be defined as the states of physiological and psychosocial
weU-being (Lemmer, 1987, p. 231). This form of cost analysis enables a comparison to
be made in terms of economic efficiency of the altematives by examining the relative
cost of in-hospital care, community-based care and expenses incurred by clients, family
and friends for the different services.

Literature from both international and Australian sources reveal positive results for
early discharge in terms of morbidity and client satisfaction. Economic analysis has been
addressed to a lesser degree internationally, although Scott et al. (1992), have published
a thorough economic analysis of a Sydney-based early discharge program which will be
utilised in the development of methodology for this study.
Throughout the literature, there are differences in definition of early discharge and
traditional length of stay. Traditional stay of 48 - 72 hours (Norr et al., 1989, p. 134), is
equivalent to early discharge in some Australian institutions. Therefore when assessing
outcomes, comparison between intemational programs and Australian programs must
take this into account.
2.1 International Studies
In addressing the area of morbidity and general outcomes of early discharge programs,
we will fostly investigate those analysed internationally. As early as 1962 there was an
experimental study of postnatal care where mothers in a large Brooklyn, New York
hospital were randomly selected for two groups of care (Hellman et al., 1962). The first
group were discharged from hospital within 72 hours of delivery with a small degree of
follow-up care at home, while the second group remained in hospital for five days post
delivery. Mothers excluded from the group were those who were delivered by
caesarean section, mothers of stillborn infants and mothers who did not speak English
(Helhnan et al., 1962, p. 228). There was no statistical difference found in the health
and well-being of mothers or infants when the two groups were compared. This
included the categories of hospital readmission, febrility, lochial loss, breast
engorgement and involution of the uterus (Hellman et al., 1962, p. 230). There was
concern noted over the hazards of neonatal jaundice and congenital malformations
which may be missed if patients only have a short hospital stay. However, the authors

suggest that these hazards could be removed if the nurse were to carry out daily visits
to the mother and baby at home in the first week after discharge (Hellman et al, 1962,
p. 232). One may suggest that outcomes for those discharged early may have been
significantly improved if more vigilant home follow-up by nursing staff had occurred for
this study.

Yanover et al. (1976), randomly assigned early discharge and traditional stay to two
groups of postnatal women in a San Francisco medical centre , The average length of
stay was 26 hours for the early discharge group and 68 hours for the traditional hospital
stay (Yanover et al., 1976, p. 704). There were no differences found in maternal and
infant mortality when the two groups were compared (Yanover et al., 1976, p. 704). It
was noted that the few complications which occurred and required further attention in
hospital, such as neonatal jaundice, were not related to early discharge (Yanover et al.,
1976, p. 705).

In a Northwest London locality, Burnell et al. (1982), studied outcomes when mothers
were discharged either 48 hours postpartum or eight to nine days postpartum. Women
were either randomly assigned to groups or self-selected, depending on whether or not
they had a preference (Burnell et al., 1982, p. 43). Outcomes were measured in the
categories of feeding problems, physical state, emotional state and mother's attitude
toward coping abihty (Bumell et al., 1982, p. 43). No benefit was found to result from
a longer hospital stay and no harm was perceived to come from early discharge (Burnell
et al., 1982). There were no differences in breast feeding rates three weeks or more
postpartum and the long hospital stay was positively associated with depression
(Burnell et al., 1982, p. 45). There were no significant differences between groups in
the area of physical problems or with mother's perceived satisfaction with baby
behaviour (Burnell et al., 1982, p. 45). This again reinforces the safety of early
discharge and questions the benefits of longer hospital stays.
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Thurston (1985), evaluated a pilot early discharge project as a joint venture amongst
two large general hospital and a community health agency in Calgary, Canada. The
participants within a low-risk criteria were self-selected and discharged from hospital 48
hours post delivery, receiving three consecutive daily home visits (Thurston, 1985,
p. 384). It was concluded that conditions requiring re-hospitalisation were not
attributed to early discharge and the program was considered to be a safe alternative to
the usual hospital stay of three to five days (Thurston, 1985). Most frequently noted
problems included neonatal jaundice and 'diaper' rash for the infants and perineal
discomfort, haemorrhoids and breast related symptoms for the mothers (Thurston,
1985, p. 386). It must be noted that this was not a comparative study and that
hmitations exist due to the absence of outcomes normally attributed to longer hospital
stays for these health care agencies.
A large metropolitan hospital in the USA was the venue for a study by Lemmer (1987),
regarding early discharge of primíparas (mothers experiencing the birth of their first
child). The study compared morbidity rates of primíparas and infants discharged within
the first 24 hours postpartum and those discharged greater than 24 hours postpartum
(Lemmer, 1987, p. 230). It was not clear how many days was considered a traditional
stay for the latter group. The study indicated that there were no adverse effects in
outcomes or reported complications for the group discharged within 24 hours
postpartum (Lemmer, 1987). It should be noted that no home visits were given to the
women in either group and assessment occurred six to eight days postpartum. It was
suggested that the number of jaundiced infants in the early discharge group could be
reduced by closer monitoring and through the inclusion of routine home visits into the
program (Lemmer, 1985, p. 235). The outcomes of this study are interesting in terms of
satisfactory outcomes in Ught of minimal community follow-up and support by
midwives. It seems that better outcomes were to be expected from the development of
home visiting services, educational support services and phone consultation services

(Lemmer, 1985), which already exist in well developed forms in Australian OED
services.
The impact of early discharge with home follow-up of low-income women and infants
was the basis of another U.S. study by Norr et al (1989). The majority of women were
either black or Hispanic in origin. Three discharge groups were studied. The fu-st group
involved simultaneous discharge of mother and infant 24 - 47 hours postpartum with a
home visit within three days of discharge. (Norr et al., 1989, p. 134). The second group
allowed discharge of the mother 24 - 48 hours postpartum without the infant, then
discharge of the infant separately after 48 hours (Norr et al., 1989, p. 134). The third
group involved the conventional discharge of mother and infant 48 - 72 hours
postpartum (Norr et al., 1989, p. 134). Interviews at five to seven days postpartum
revealed that there were no differences among the three groups in the overall incidence
of maternal and infant physical problems (Norr et al., 1989). It was noted that in all
groups there was a high incidence of problems considered inherent with the type of
client rather than the time of discharge (Norr et al., 1989, p. 137). In the category of
maternal attachment scores, the group who were discharged early with their infants
were given the highest scores (Norr et al., 1989, p. 137). Therefore one may question
the purpose of excluding low-income groups with poor socioeconomic backgrounds
from early discharge, when there were no differences found in terms of incidence of
postpartum problems.
Carty and Bradley (1990), studied women randomly assigned to three postpartum
discharge times. These were 12-24 hours, 25 - 48 hours and four days postpartum .
All cHents met pre-set early discharge criteria. There was no increase in maternal and
infant morbidity for all discharge groups. Breast feeding at one month postpartum was
more successful for mothers in the early discharge groups. This was determined by an
absence of milk supplement usage (artificial formula). Those discharged on day four
scored higher on depression measures at one week and one month postpartum. (Carty

and Bradley, 1990, p. 202). There were no differences noted in confidence scores at
one month postpartum. It was suggested that this finding supported the notion that
mothers who are given responsibility for the care of their baby earlier, feel more
confident in the initial period than those who have shared responsibility with the
hospital staff (Carty and Bradley, 1990, p. 202), This study reinforces the idea that
early discharge provides outcomes at least the same if not slightly better than for
traditional hospital stay groups.

Client satisfaction relating to international early discharge programs has been positive.
Thurston (1985, p. 387) found that in their pilot project, client satisfaction was such
that only five percent would not repeat the experience with the reason being that sleep
and rest needs were not met at home. This is interesting in light of other studies in
which early discharge mothers expressed satisfaction related to being able to rest and
sleep better at home (Patterson, 1989, p. 368). Individual differences may occur
depending on the number of other children at home and the reality of support available
at home. Campbell (1992), highlighted the fact that women preferring early discharge
found the environment at home to be more relaxed, and expected benefits in the area of
bonding with the family. The restrictions often imposed by the hospital routine and
visiting hours would certainly lead one to question the degree of family bonding
facilitated within a hospital setting.

The economic analysis of early discharge in obstetrics has only been briefly addressed in
the intemational literature. Many perceive that there are economic benefits without
providing detail as to how this is so. Yanover et al. (1976, p. 703), concluded that the
early discharge was "economically feasible", yet details as to how this was determined
were not provided. Patterson (1987, p. 365), claimed that several Health Maintenance
Organisations (HMO's), had reported that early discharge costs were less than
traditional discharge costs. A cost variable was purposely left out of her study however,
in order to investigate attitudes without economic influence (Patterson, 1987, p. 365).

Harrison (1990) also states that early discharge is effective in reducing cost of care, yet
does not provide examples or details.

A study based in the U.S., conducted by Hickey, DeRoeck and Shaw (1977), features
an economic analysis of early discharge with home support versus a three day hospital
stay. Although the details of methodology are not presented, the 24 hour stay with
home support was found to save $ 180 per episode when compared to a three day
hospital stay (Hickey et al., 1977, p. 88). It is difficult to examine the viability of figures
given due to lack of analytical detail.

Britton and Britton, (1984, p. 1041) concluded in a U.S. based study, that early
discharge of infants assessed as being well in the first six hours of life can be considered
safe and economically effective. Taking a neonatal focus rather than a matemal focus,
the study found that there was a saving of $236 per infant even when readmissions for
subsequently unwell infants were taken into account. Neonates which were assessed as
being well in the first six hours were found to have a 97.9 percent chance of remaining
well in the following 72 hour period (Britton and Britton, 1977, p. 1044). Close
examination of costing is not possible due to lack of methodological detail in economic
aspects of the analysis.

Mcintosh (1984, p. 448), in an evaluation of an early discharge program in Alberta,
Canada, found that overall cost differentials were small and that it was doubtful as to
whether their program actually reduced the cost of providing postnatal care . Norr et al.
(1989, p. 140) included a brief economic analysis within their study and found that
costs are very site or program specific. They recognised limitations with their cost
analysis and concluded that overall there were some savings to be made with early
discharge of mother and baby simultaneously. Sculphome (1981, p. 21), found that the
total cost for postnatal care of mother and baby was $800-$900US for early discharge
and $1400US for traditional hospital stay. The details of this calculation are not

provided within the text. These cost calculations cannot be easily applied to Australian
programs due to differences in the programs and lack of detail in the economic analysis.
2.2 Australian Studies
Australian studies of OED programs, whether of medical outcomes or economic
efficiency, are few in number. James et al (1987), conducted a quasi-experimental
evaluation of a Sydney-based early discharge program. No increases in morbidity were
seen for early discharge with home care (James et al., 1987, p. 434). In terms of
postpartum adjustment the mean scores were higher in all factor groups for early
discharge (James et al., 1987, p. 435). A later study conducted at Westmead, Auburn
and Blacktown hospitals by Kenny et al. (1992, p. 27), found that women on early
discharge were more likely to be extremely satisfied with their postpartum care. They
were unable to conclude that outcomes were better for women using the early
discharge program, but assumed that outcomes were no worse than those who stay in
hospital longer (Kenny et al., 1992, p. 27).
In the area of economic analysis of Australian programs, Layton et al. (1986, p. 12)
found that Westmead's early discharge program led to a net economic gain of $128 per
patient with expected gain of $216 per patient if program capacity was increased.
Details of the analysis however, are not well documented. A later evaluation of
Westmead, Auburn and Blacktown hospitals by Scott et al. (1992) provides a more
indepth analysis. The study discovered that early discharge utilised more resources than
were released therefore increasing cost (Scott et al., 1992 p. 3). They therefore posed
the question as to whether or not the extra choice that OED provides women is worth
the extra cost. Recommendations were suggested so that release of resources could
possibly exceed costs incurred by the programs.

More Australian studies are needed. Although OED has been functioning since 1989 at
Shellharbour Hospital, it has not been evaluated in terms of cost. In view of the
perception that there are economic benefits associated with shortened hospital stays and
the encouragement to increase choices for women's obstetric services, it is important to
analyse the perceived economic benefits of shortened hospital stay with additional
community-based care in obstetrics. In view of the analysis of OED at Westmead and
associated hospitals, a comparative cost-analysis of the Shellharbour OED program
and traditional hospital stay, would be of great interest and benefit to health policy
makers in the lUawarra region. An analysis of Shellharbour Hospital as opposed to
Westmead, Auburn and Blacktown Hospitals, may reveal differences related to hospital
size, area size and locality (a rural setting as opposed to an urban one). One must assess
the economic effects of the direction of development of health care services before one
encourages extension of the policy.

The economic evaluation of current modalities of care available for low-risk postnatal
patients at Shellharbour Hospital, traditional hospital stay and early discharge with
home nursing care, will take the form of a cost analysis. According to Drummond and
Stoddart (1985, p. 362), a cost analysis may be carried out when there is good reason
to believe that the alternatives being compared are giving the same results, outcomes or
consequences. It has been well established through the literature that the outcomes are
at least equal for early discharge when compared to a traditional hospital stay.
According to Scott et al. (1992, p. 9) an early discharge program will be judged to be
cost effective when the economic value of the resources released from the reduction in
length of hospital stay is greater than the additional costs associated with visiting the
cUent at home. This premise will be utilised in this study.
3.1 Study Design
Postnatal care for women at Shellharbour Hospital falls into two categories. There are
women who are considered to be low-risk patients and those who fall into the higher
risk categories. As noted previously, (refer to Appendix 1) there are specific conditions
which place patients in the higher risk category. It is possible for women to move from
low-risk to a higher risk category at any time throughout the pregnancy, delivery or
postnatal period (refer to Appendix 2).
For the purpose of this study, postnatal care for low-risk women will be divided into
hospital-based (traditional) care and community-based (early discharge) care.
Therefore, all women who satisfy the criteria for early discharge are either being cared
for in hospital or delivering in hospital and being cared for at home by the early
discharge program.
A small number of women change their mind by either electing the early discharge
program after delivery or by electing to remain in hospital at some point. There is also a

small group of women who move from a low-risk category to a higher risk group,
making them unsuitable for the original plan of early discharge. The cost of
interviewing clients for the early discharge program is an integral part of running an
early discharge program. It is accepted that there will be women who will be
interviewed for suitability, and for whatever reason, are not discharged onto the
program. For the purpose of this study, the cost of conducting interviews will be
included in the cost of running the program.
It should be noted that a number of women elect to participate in the early discharge
program after the birth of the baby. For these women no prenatal interview cost is
incurred, but a separate short hospital-based interview is conducted in order to assess
suitability to participate in early discharge. Only 22 percent of women who are
discharged on the OED program as low-risk clients actually received a prenatal
assessment interview at home. This situation highlights the possibility that the
recommended prenatal interview may be unnecessary.

3.2 Cost Components
The methodology adopted by Scott et al. (1992) will assist in the identification and
measurement of resource utilisation. Methods for cost analysis suggested and illustrated
by Drummond et al. (1987) will also be addressed. The analysis will require the
identification and measurement of resource inputs used by traditional hospital postnatal
care as compared to an early discharge with home follow-up by midwives (Scott et al.,
1992, p. 9.).The components which are associated with an average cost per bed day or
cost associated with home visiting will be calculated to obtain a cost per OED episode.
The possibility of costs being shifted so that they are no longer borne by the Illawarra
Area Health Service, when patients are discharged early, will also be considered. The
costs incurred by the OED cUent and family in terms of additional domestic assistance
may be an example of this

3.2.1 Focus of Analysis
Before identifying the various cost components, it is important to identify the viewpoint
one is taking in an economic analysis (Drummond et al., 1987, p. 39). Costs may be
included or excluded on the basis of whether or not a particular viewpoint is adapted. In
the case of early discharge in obstetrics, a viewpoint which only concerns the hospital
would not require consideration of the issue of family costs which are likely to be
affected by home-based care rather than hospital-based care. A patient/family or
societal viewpoint must consider the costs which may be passed onto the family once a
patient is discharged home early. A gain to the hospital in terms of resource utilisation
may in fact be a loss to the family or community in terms of home care costs or related
costs. As this study will be taking a societal viewpoint, consideration will be given to
community related resources and associated costs where possible.

3.2.2 Hospital Resource Use
3.2.2.1 Direct Hospital Costs
Direct costs in this context will relate to the costs incurred as a direct result of
occupying a bed on the Obstetric ward. The direct hospital costs include the goods and
services used by the ward, repair and maintenance of the ward and opportunity costs
which can be attributed to the ward space used and capital cost of equipment such as
beds. The Shellharbour Hospital direct costs are costed directiy to the appropriate
accounts as they are incurred (lAHS, 1994). The services of the ward clerk (clerical
assistant) will be considered as a ward cost without the use of dependency adjustment.
Upon consultation with the ward clerk, it was found that patient dependency is not
reflected in the workload of the ward clerk. The clerk indicated that the workload is
affected only by the general throughput of the ward if more admissions and discharges

are generated. The clerk stated that the workload is the same regardless of whether or
not the patient is on early discharge. The direct salary figure for the 1992/93 financial
year for ward clerk services will be calculated as an average cost per bed day.
An important cost associated with the cost of capital equipment and buildings, such as
that associated with hospital buildings and ward establishment, is the opportunity cost
of those assets. The opportunity cost of wards space and equipment (beds), will be
calculated as an annual equivalent cost according to the useful life of the assets (Scott
et al., 1992). The useful life of a ward is considered to be 50 years, and the life of a bed
is estimated at 20 years (Scott et al., 1992, p. 56). Once calculated, the annual
equivalent cost can be converted to a cost per bed day, which again assumes that each
patient utilises such capital assets in a similar manner.
The initial and subsequent purchase of equipment necessary for the running of the ward
(other than beds) cannot be easily identified, in order to calculate an annual equivalent
cost. The accounting procedure for the hospital places purchases of capital equipment
under the goods and services figure for the purchasing year. The majority of the major
equipment purchases relate to labour ward or the care of clients and their babies within
the higher risk categories. There are no items of equipment that are used exclusively by
the OED eligible group. It is difficult to estimate the proportion of equipment use by
client category. It seems more likely that the higher risk categories will utilise the ward
equipment to a greater extent. The cost of purchase of ward equipment for the purpose
of this study wiU relate only to the actual purchase of ward beds and the ward itself, as
these are utilised in a similar manner regardless of client category. It is interesting to
note here that the study conducted by Scott et al. (1992) also restricts the purchase of
ward equipment to actual beds.

3.2.2.2 Indirect Costs
Indirect costs in this context relate to the costs incurred as a result of occupying a bed
within Shellharbour Hospital. These are imputed costs based on the wards usage of
such departments in terms of ward bed days as a function of total hospital bed days.
Departments such as nursing administration, medical administration, medical records,
physiotherapy, radiology, catering and housekeeping are dealt with as individual
departments by Shellharbour Hospital management, even though the various hospital
ward areas make use of these departments in the care of clients. Overhead costs such as
electricity, rates, postal services and phone are costed to a hospital-wide department
called Shellharbour Cost Shared (lAHS, 1994). The usage of general shared
departments in addition to the Shellharbour Cost Shared department, by the obstetric
ward, will be calculated by dividing the total cost of these departmental accounts by the
proportion of annual bed days used by the obstetric unit. A cost per patient bed day can
then be calculated. This per diem method is not the most accurate one as the issue of
cross-subsidisation must be considered (Finkler, 1982, p. 106). However, given the data
available, which does not accommodate any patient specific calculation, this is the most
accurate method available for the purposes of this analysis.
In using the approach suggested by Hull, Hirsh, Sacket and Stoddart cited in
Drummond et al., 1987, p. 45), it is acceptable to consider the hotel costs or overhead
costs as a per diem calculation, assuming that all clients utilise these resources in a
similar manner. For the purposes of this study, patients in the obstetric unit of
Shellharbour Hospital will be assumed to utiUse the stated cost centres in similar
proportions, therefore an average cost per bed day will be calculated. As the unit
operates primarily as a low-risk unit with patients on average receiving similar amounts
of goods and services and contributing to similar amounts of maintenance and repair,
the per diem approach may be the most suitable for the costing data available.

3.2.2.3 Nursing and Medical Services

The hospital cost associated with nursing and medical services will include the medical
resident, staff obstetrician, visiting private obstetricians, visiting private general
practitioners, and nursing services used exclusively by the obstetric unit.

Nursing Services

An average nursing cost per bed day was thought by Scott et al. (1992) to be an
inadequate measure of nursing resources, as dependency levels vary between different
kinds of clients on each postnatal day. As more complicated deliveries and prenatal
patients are also cared for by the staff in the wards, a weighting according to
dependency should be applied for different postnatal days. Scott et al. (1992, p. 11)
utilised relative weights reflecting decUning nursing time for each successive day after
delivery by dividing the hours of nursing care per day per woman eligible as low risk, by
ward average hours per day (total available hours of nursing care divided by the
average number of clients in the ward each day). This method will be followed for the
purpose of this study.

The Sydney Metropolitan Hospitals Nursing Consortium has recendy produced a report
which attempts to allocate nursing time to various Diagnosis Related Groupings
(DRG's) (Ferguson, 1992). It was thought that this would perhaps be a more accurate
way of costing nursing services in this cost analysis. Unfortunately, after consultation
with the research representative, it was discovered that for the case of obstetric care,
the DRG's only related to the birth process, including dehvery and postnatal care as a
package. There was no data available which enabled a separation to take place with the
purpose of isolating nursing time for a low-risk postnatal stay. It also should be noted
that there may be concerns about the application of this DRG data to a range of patient

groups. This is due to the reported average length of stay for a traditional hospital stay
being 2.8 days (Consultation with Sydney Metropolitan Teaching Hospitals Nursing
Consortium, 1994). When one considers that the average length of stay for a similar
classification of patients in Auburn, Westmead and Blacktown hospitals was 4.46, 4.01
and 3.95 days respectively (Scott et al, 1992, pi9), and for Shellharbour Hospital is
4.02 days (Shellharbour Hospital, 1994), one may question the apphcation of the
nursing data.

As a result, the dependency data used by Scott et al. (1992), will be applied to the data
for Shellharbour Hospital. The dependency data, although perhaps not ideal, will take
account of the different work loads that result on different postnatal days.

Medical Services

Medical services at Shellharbour Hospital are costed to a department called
Shellharbour Medical Salaries (lAHS, 1994). The possibility of cross-subsidisation
between wards with different patient dependencies, as suggested by Finkler (1992), is
high if one simply uses an average medical cost per ward according to patients bed
days. For example, the accident and emergency department of a hospital is perhaps
more likely to utilise a greater proportion of medical services than a low-risk postnatal
ward. Even within the obstetric ward itself, there is the situation where cross
subsidisation is likely to occur between the higher risk and lower risk categories of
obstetric patients.

In order to accommodate the aspect of patient dependency, an average time per client
per day for a low-risk postnatal client, multiplied by the average length of stay, will give
an average time per client episode. This, if linked to the average wage rates per hour for
each category of medical officer on staff of the obstetric ward, (being staff obstetrician
and medical resident), would give a more accurate indication of cost. However, The

average time spent on each client each day by the medical staff at Shellharbour Hospital
is difficult to estimate and such a detailed assessment of time cannot be accommodated
within this study.
The most acceptable alternative may be to utilise the cost of a hospital visit according
to a Medicare schedule fee for a doctor equivalent to a visiting obstetrician, or a G.P,
visiting more than one client, which can be applied to an average number of
consultations per hospital stay for each type of client The average number of medical
visits for the public client will be different to that of the private client Public clients are
visited by the Staff Obstetrician and the Staff Resident once each day for the duration of
their stay. Private clients are not always visited by their doctor on a daily basis. It has
been observed that the number of visits per private client often depends on the doctor in
question, the location of the consulting rooms, and the presence of other clients under
his/her care in the hospital at the time. As the private doctors are not on staff at the
hospital, there are more constraints on their time in terms of travelling, number of
clients requiring care and the level of wellness of their clients in general. Therefore, an
average number of visits for a private client will be approximately, half of that for a
public client.
3.2.2.4 Illawarra Area Health Service Administration
At first it would seem necessary to allocate a proportion of lAHS administration costs
to the Shellharbour Hospital Obstetric ward and early discharge. This is due to the
assumption that both programs should share the cost in some way. However, whilst it
would be feasible to allocate hospital stay costs on the basis of a proportion of total
lAHS bed days, there is no obvious way of calculating an appropriate cost for the early
discharge program. The question is whether the central administration costs are
significantly different when extra bed days for the hospital stay group are compared
with the early discharge visiting costs. It is probably unlikely that changes in the

OED/traditional stay mix will have any impact on the lAHS administration costs
(Correspondence with Michael Dmmmond, 1994).

3.2.3 Early Discharge Program Costs
The analysis conducted by Scott et al (1992, p. 12) calculated an average cost per
home visit by estimating the total annual cost of running the program and dividing this
by the total number of postnatal visits attended. In the case of Shellharbour Hospital,
professional services provided by nursing staff must be considered separately to the
other running costs such as overheads, consumables, opportunity costs and other
running costs. It is insufficient to determine an early discharge visit cost by dividing the
total cost by the number of visits. This is because of the fact that the early discharge
staff at Shellharbour Hospital are responsible for other tasks. These include running
prenatal classes, visiting other types of clients at home, running prenatal clinics and
attending to admission interviews for all obstetric patients.
An approximate time table supplied by the early discharge staff indicates that they
spend approximately 19.5 hours per week of total early discharge time on these other
tasks. The cost of early discharge care must therefore be adjusted according to the time
spent on other unrelated work. Another option would be to determine an average time
per home visit, which then can be multiplied by the number of visits per client, to obtain
an average wage and salary cost per visit. This can then be multiplied by the number of
patients on the program. This however does not take account of the time spent on the
case before or after the visit in terms of report writing and planning. For the purpose of
this study, a wages and salary figure will be calculated according to the proportion of
total time spent on low-risk early discharge tasks. An average cost per client episode
will then be calculated rather than a cost per visit. A cost per visit can be estimated if
the cost per episode is divided by the average number of visits per chent. This may be
addressed further in the sensitivity analysis.

Non-nursing costs for the early discharge program include annual car running costs,
utilisation of goods and services, administration, medical records, opportunity costs for
office space, annual equivalent cost of the program car and other equipment. Again the
costs will be calculated according to the proportion of time spent on low-risk early
discharge and home visiting.

3.3 Client and Community Costs
Client and community costs include those costs associated with visiting the patient,
home care, child care and professional services (such as general practitioners), which
are incurred as a result of either the stay in hospital or early discharge from hospital.
These costs were calculated from data given in Scott et al. (1992, p. 34). Due to the
very large variations in costs across the three hospitals for most community cost
categories, a weighted average of the results for each hospital was used. The weights
used were on the basis of each hospitals proportion of clients responding to the survey
used to estimate these costs (Scott et al., 1992, p. 15). Refer to Appendix 7 for the
weighted average costs which will be utilised for the Shellharbour Hospital evaluation.

3.4 Data Sources
Data has been obtained with assistance from the lAHS Accounting and Finance
Department and the Shellharbour Hospital General Management, Nursing
Administration and the Medical Records Departments. The Shellharbour Hospital
Obstetric Ward and OED staff have also provided general information and activity data.
The data is retrospective for the 1992/1993 financial year.
Hospital ward client numbers, client risk category and length of stay were obtained
from the Medical Records department. The total discharges for the obstetric unit were

collated and entries coded as prenatal clients, postnatal clients suitable for early
discharge and postnatal clients not suitable for early discharge. The suitability related
directly to the high risk conditions for exclusion in Appendix 1.

Since the medical records data uses the date of admission as the basis of its calculation
of length of stay, adjustments were made in an attempt to determine the length of
postnatal stay, excluding the time in labour ward. The exclusion of time in labour ward
is important because the study is examining postnatal alternatives exclusively and in
terms of nursing care and associated costs, dependency in labour ward is greatly
different to that of the postnatal period. Since the medical records data defines length of
stay as from the date of admission to date of discharge minus one day, we define length
of postnatal stay as from the date of birth to the date of discharge minus one day. For
the purpose of this study, the labour ward is considered to be a separate unit as it is in
most hospitals.

The OED department keeps statistics on the client categories visited, visiting patterns,
interviews attended and transfers to the program from other hospitals. These statistics
were utilised in this study for purposes of determining program activity. The OED
statistics are more accurate in the activity areas noted above. The hospital medical
records data was utilised for client numbers, client risk category and length of stay in
hospital prior to discharge. This was for the purpose of consistency across the hospitalbased and OED groups.

3.4.1 Data Limitations

The use of retrospective data for the 1992/1993 financial year does not allow for any
client questionnaire or consultation relating to that period for Shellharbour Hospital.
Information regarding the cost to the chent and family as a result of the venue for

postnatal care is an example of this. Limitations in use of the data obtained for the
questionnaire in the study by Scott et al (1992) may result from possible differences in
the nature of the clients and farmlies within the Shellharbour area and the Western
Sydney areas. The ideal situation would involve a survey specific to Shellharbour
Hospital clients in both groups, relating to client and family costs during the average
4.023 day postnatal hospital stay period.
As noted previously, the data on length of postnatal stay only, is not available from
medical records. As the time of birth is not available from medical records, the time
spent in labour ward in terms of bed days is an estimate. Under ideal circumstances, a
questionnaire may have included questions regarding the time of birth and discharge (as
found in the study by Scott et al., 1992), in order to more accurately assess the length
of stay for both groups. However, it is unlikely that the estimate used is significantly
different to this ideal measure.
Parity is not recorded for clients within medical record data coding. However, it would
be interesting to examine the parity characteristics between the OED and hospital stay
groups for Shellharbour Hospital. Given that a primípara with her first baby is on
average likely to require more assistance than a multipara with her second and
subsequent children, the nursing dependency may actually be different for these women.
Scott et al. (1992, p. 20) found that a greater number of primíparas chose the
traditional hospital stay while a greater number of multiparas chose early discharge. The
nursing cost of a less dependent multipara may in fact be less than a primípara who
requires greater assistance. Therefore this may influence the cost comparison,
depending on whether nursing costs are a function of client parity and whether
differences exist in the mix choosing the two types of care.
Limitations exist in attempting to examine postnatal care specifically. The fact that the
Obstetric Unit of Shellharbour Hospital caters for prenatal, labour and postnatal care

within the same ward area and with the same staff pool, makes isolation of postnatal
costs more difficult. However, this separation was necessary in order to ensure the
accuracy of the nursing care dependency weights to be used. Nursing salaries and
wages are calculated on estimates of staff participation in labour ward care. For
example, labour ward is covered by one midwife over every 24 hour period. Due to the
fact that labour ward is unpredictable in terms of activity and dependency variation
from shift to shift, ward staff are required to assist the labour ward staff from time to
time. In the same way, the labour ward staff will assist ward staff if necessary during
busy ward periods and quiet labour ward periods. Due to the unpredictable nature of
this staff transfer between departments and the absence of any record of staff transfer
during busy periods, it is assumed that the transfer is similar between the ward and
labour ward areas over time. Personal experience would certainly favour this
assumption.

In terms of direct and indirect hospital cost, assumptions were necessary in terms of
usage of these account items by the different client categories. Within the scope of this
study, it was not possible to allow for any differences in consumption of such items due
to lack of hospital and ward-specific information. For example, the ideal situation
would accommodate any differences in consumption of pathology, pharmaceutical and
perhaps radiological services between different categories of clients. Differences
between different hospital wards for services such as catering and housekeeping also
would have contributed to a greater accuracy in cost estimation. In spite of these
limitations, the data used is not likely to deviate substantially from that which might be
used in an ideal world.

4.1 Obstetric Ward Client Admission Data

The Shellharbour Hospital Obstetric Unit medical records data provide information on
all of the admissions and discharges for all types of obstetric clients encountered in the
unit. The Shellharbour Hospital Obstetric Department, unlike larger hospital obstetric
departments, caters for prenatal, labour and postnatal care for all clients within the same
ward location and with a single unit of staff „ The OED program is considered as a
separate unit for the purposes of cost generation, yet staff are located within the
physical bounds of the Obstetric Unit. Data on OED chents is collected by medical
records and the OED staff, and was obtained from both sources.

For the purposes of this study, it was necessary to determine the number of clients
eligible for early discharge according to the defined criteria. These low-risk chents were
allocated to two groups according to whether they were actually discharged onto the
early discharge program, or whether they remained in hospital for the traditional
postnatal stay.

Table 4.1 provides a breakdown of the numbers of all types of chent
serviced by the Shellharbour Hospital Obstetric Ward and OED Program. The
traditional hospital stay clients will generally be referred to as OED ehgible traditional
hospital stay chents, and the OED program clients will be referred to as OED eligible,
OED program clients. This emphasises that the two client groups are the same in terms
of low-risk category and suitabihty to be discharged onto the OED program, yet they
are different in that some have chosen to stay in hospital while the others have been
discharged onto the OED program.

In addition, the OED program served 30 eligible clients who delivered in Wollongong
Hospital, and lost one client to their OED program, for a net gain of 29 clients. These
clients do not appear in Table 4.1, as they were not admitted to Shellharbour Hospital.

Thus, for the purposes of this cost comparison 177 OED eligible clients are identified as
served by the Shellharbour OED unit Similarly, 19 ehgible clients who nevertheless
experienced the traditional hospital stay were transferred to Shellharbour from
Wollongong shortiy after dehvery (none transferred out in this way). This gives a total
of 363 OED ehgible traditional hospital stay clients.
TABLE 4.1. Shellharbour Hospital Obstetric Clients
Client Category
Hospital Stay - OED eligible
Hospital Stay - OED ineligible
OED Clients - OED eligible
OED Follow-up - inehgible^
Ward prenatal clients
Transfers out - OED ineligible
Transfers in - OED eligible
Transfers in - OED inehgible
TOTAL

Client
Number
344
280
148
40
242
47
19
53
1173

Client Bed Average
Length of
Days^
Stay2
1384
4.023
4.904
1373
312
2.108
4.525
181
561
2.318
0.574
27
62
3.263
3.415
181
4081
3.479

1. A bed day is defined as an in-patient occupying an available bed after being admitted (lAHS, 1994).
2. Shellharbour Hospital, medical records calculates length of stay as being from the day of admission to the day of discharge, less one
day. For the purpose of this study, this has been modified as the day of birth to the day of discharge less one day. This accounts for the
time spent in labour ward which is assumed to be the same for both study groups.
3. The OED follow-up ineligible group includes clients who fall into the ineligible higherriskcategory who require additional
attention and follow-up at home. Rather than retaining them in hospital for additional days of care, problems are dealt with at home by
the OED staff. The need for this is assessed by medical or nursing staff and is often carried out in an informal manner.

4.2 Hospital Costs - OED Eligible Traditional Hospital Stay Clients
Table 4.2 provides a breakdown of hospital costs which will be used in the analysis for
a hospital-based stay. This is followed by a discussion of how each item has been
derived.

Table 4.2 Hospital Costs for OED Eligible Traditional Hospital Stay
Clients ($) (n=363)
Cost Type
Direct Ward Costs
Indirect Ward Costs
Nursing Services
Medical Services
Total Cost

Total Cost
83867.52
177198.45
174399.72
73032.55
508498.24

Cost per Episode
231.04
488.15
480.44
201.19
1400.82

4.2.1 Direct Costs
The direct costs for the Obstetric ward include goods and services, repair and
maintenance, the cost for secretarial services and the opportunity costs for capital
expenditure in establishing the ward. Table 4.3 provides a more detailed breakdown of
items within this groups of costs.
Table 4.3 Direct Ward Costs ($)
Cost Type
Goods and Services
Repair and Maintenance
Opportunity Cost of Ward Space
Opportunity Cost of Equipment(beds)
Ward Clerk
WARD TOTAL DIRECT COST

Annual
Ward Cost
113905.00
3690.00
106067.00
1359.00
20051.20
245072.20

Average
Cost per
bed day
25.75
0.83
25.99
0.33
4.53
57.43

Cost per
Episode
103.59
3.34
104.56
1.33
18.22
231.04

The Obstetric ward goods and services and repair and maintenance costs are allocated
directly to the ward according to specific ward usage of items and services within these
groups (Shellharbour Hospital Costing Report, 1992/1993). As it is difficult to
accurately assess the different usage of such items and services by the different client
categories within the ward, for the purpose of this study we will assume that client
consumption of direct costs are similar. As noted previously, the fact that Shellharbour
Hospital Obstetric unit is primarily a low-risk unit perhaps indicates that the usage

between different client groups will not be greatly different The total ward cost for the
direct cost categories, of goods and services ($113905) and maintenance and repair
($3690) is therefore divided by the total number of wards bed days (4424), to obtain an
average cost per bed day of $25.75 and $0.83 respectively. The direct cost of providing
a ward clerk for the ward secretarial needs ($20,051.20) is divided by the average
number of ward bed days (4424) to obtain the average cost per bed day figure of $4,53.
The annual equivalent cost of the ward space as an opportunity cost has been included
in the direct hospital cost figure. This has been calculated first by determining the cost
for rebuilding such a ward. The 650 square metres of ward space (excluding labour
ward), is multiplied by a cost per metre squared to rebuild. Scott et al. (1992, p. 56)
have adapted a building cost to their ward areas for the September 1991 quarter of
$2215 per square metre. Using a CPI adjusted figure for the 1992/1993 financial year
the cost of $2252 per square metre will give a replacement cost of $1,463,800 for the
ward at Shellharbour Hospital (ABS, 1993, p. 4). A seven percent discount rate was
used (in order to be consistent with the study by Scott et al. and also because this seems
to be a sensible rate given the current range of interest rates prevailing in the Australian
economy) and a life of 50 years was assumed for the ward. The annual equivalent cost
(AEC) was calculated and the average cost per bed day determined by dividing the
annual equivalent cost by the ward occupied bed days excluding labour ward (4081).
As noted previously, labour ward is being considered as a separate ward thus the ward
floor area excludes labour ward space. The specific calculations for annual equivalent
cost can be found in Appendix 6 using the example of AEC for purchase of 18 ward
beds, which is discussed below.
Opportunity cost of providing 18 beds is given as an AEC as is the opportunity cost of
ward space. Each bed has a present replacement value of $800.00 and a life expectancy
of 20 years. The average cost per bed day was then calculated by dividing the annual
equivalent cost by the total ward occupied bed days figure of 4081 bed days. This bed

day figure excludes bed days in labour ward, as the cost is relating to the 18 ward only
beds (excluding the five specialised labour ward beds).
The cost per episode for the direct hospital costs was determined by multiplying the
average cost per bed day ($57.43) by the average length of postnatal stay for the OED
eligible traditional hospital stay group (4,023 days), to arrive at $231.04 per episode or
$83867.84 total cost for 363 clients within this group.

4.2.2 Indirect Costs (Overheads)
The Obstetric ward's usage of overhead departments such as nursing administration,
catering, housekeeping and medical records, is not easily determined. A detailed list of
specific costs included within this group of costs can be found in Appendix 5. Total
costs for providing such services for the hospital are calculated and recorded as
separate hospital departments. In order to allocate some of the cost of running such
shared departments to the obstetric ward, a proportion equivalent to the obstetric ward
bed days against total hospital bed days is used. This is also the case for the hospital
cost-shared department which includes such non-specialised items as power, phone,
rates, postal services and freight. As there are 39091 total hospital bed days (plus 280
from 177 multiplied by 1.5 bed days for OED at home) and 4424 obstetric ward bed
days, the proportion of total hospital cost which is applied in the allocation of cost for
the obstetric ward is 11.32 percent. Therefore 11.32 percent of the total hospital figure
$4,742,060.20 is $536,801.21. The average cost per bed day figure of $121.34
(derived by dividing $536,801.21 by the 4424 bed day total), is multiplied by the
average length of stay by OED eligible clients to obtain a cost per episode of $488.15.
This when multiplied by the 363 OED eligible clients will give a total of $177198.45 for
the indirect costs.

4.2.3 Nursing Services
In order to determine a cost per bed day for nursing services adjusted according to the
client dependency data, an average nursing cost per bed day must first be calculated. To
do this a total salary figure will be divided by the total wards bed days. In order to
obtain an accurate ward salary figure, staff coverage of OED sick leave and annual
leave must be accounted for. A figure of $10961.00 was stated in the costing report for
1992/1993 as that incurred by the OED department for OED staff sick leave and annual
leave. This coverage of the OED program by ward staff is not transferred to OED
salaries from the ward salary figures. This amount should therefore be subtracted from
the ward salary figures to account for the transfer of ward staff to the OED program
during these instances. Therefore the quoted ward salary figure of $839,224 would
become $828,263.
Given that labour ward costs are to be excluded for the purpose of the study of
postnatal care, an adjustment must be made to total ward salary for staff assigned to
work in labour ward. Labour ward operates with one midwife 24 hours per day for 365
days per year. The 8760 hours per annum required for labour ward, divided by 1976
hours per annum per Full Time Equivalent (FTE) staff member, will account for 4.43
PTE salaries. There are 17 FTE Mid wives and 4 FTE enrolled nurses included in the
quoted salary figure of $839224. An average enrolled nurse salary according to
Shellharbour Hospital administration is $25,000. The $100,000 for the enrolled nurses
will be temporarily subtracted to obtain the average midwives salary of $43,484
($739224 divided by 17 FTE). Given that many of the midwives working at
Shellharbour hospital are well experienced in terms of years registered, the average
salary figure would seem acceptable. This is especially so when an average Nurse Unit
Manager salary (as quoted by Shellharbour Hospital administration) is $45,000, with
little opportunity for shift penalties to enhance gross figures. The fact that experience
within nursing prior to becoming a student midwife and obtaining registration is

expected, reinforces the point that midwives are likely to be on average more highly
paid than other nurses. The adjusted ward salary figure is therefore $839224, less
$10961.00 OED leave coverage, less $192634 ($43,484 multiplied by 4.43) for labour
ward staff, to obtain a total ward salary of $635629. The average nursing cost per ward
bed day is therefore $155.75 (using 4081 total ward bed days).
The average nursing cost per bed day is then applied to the dependency table utilised by
Scott et al. (1992, p. 59). Actual length of stay figure for each individual client in the
OED eligible traditional hospital stay group was utilised to obtain an accurate cost for
days of nursing care, rather than using the average length of stay figures.
Table 4.4 provides the average nursing cost per bed day adjusted for dependencies
supplied by Scott et al. (1992, p. 59). Table 4.5 provides the actual costs derived for
Shellharbour Hospital from this table according to actual client length of stay. The total
weighted nursing cost for the Shellharbour Clients is $165264.90. In order to calculate
the nursing cost for the 19 transferred clients from The Wollongong Hospital
the nominated average length of stay of 4.023 days is used. Therefore the cost will be
$478.83 for the four days plus $2.20 for the 0.023 days to give $480.83 per client or
$9135.83 in total. The overall total of $174400.73 divided by the 363 clients will give a
weighted average nursing cost per episode of $480.44.
Table 4.4 Nursing Dependency Weights and Cost Per Day ($)
Day 1

Dependency
0.922
Weight
Cost@
$155.75 per
143.60
day
Total Cost
upon discharge 143.60

Day 2

Days After Delivery
Day 3 Day 4 Day 5

Day 6

Day 7

0.768

0.768

0.615

0.615

0.615

0.615

119.62

119.62

95.79

95.79

95.79

95.79

263.22

382.84

478.63

574.42

670.21

766.00

Table 4.5 Nursing Costs for Shellharbour Hospital Traditional
Hospital Stay Clients ($)
Length of Stay
1 Day
2 Days
3 Days
4 Days
5 Days
6 Days
7 Days
TOTAL

Number of
Clients
0
8
86
155
81
13
1
344

Weighted
Nursing Cost
143.60
263.22
382.84
478.63
574.92
670.21
766.00

Total Cost
0.00
2105.76
32924.24
74187.65
46568.52
8712.73
766.00
165264.90

4.2.4 Medical Services
Medicare NSW quoted a current figure in early 1994 of $30.50 for a specialist visit
which would be equivalent to that of an obstetrician visit. There is no specific obstetric
cost per postnatal visit as the pregnancy is costed as a total package. The current
Medicare figure for a General Practitioner to visit a client in hospital while he/she is
seeing more than one client at a time is $28.13. In order to adjust the fees for the time
period 1992/1993 financial year, a general CPI table for 1992/1993 has been used
(ABS, 1993, p. 4). Therefore the adjusted fees for medical visiting becomes $30.06 and
$28.13 respectively.

Refer to Table 4.6 for the bed day figures for private and public clients in the OED
eligible traditional stay group.
Table 4.6 OED Eligible Traditional Hospital Stay Insurance
Status, Length of Stay and Medical Cost ($)
Length of Public Clients
Stay
1 Day
0
2 Days
8
3 Days
75
4 Days
136
5 Days
67
6 Days
8
7 Days
1
Total
295
% Insurance
Status per
Hospital
85.8%
Total Bed
Days
1175
Total Medical
Visits
1175
Av. Length of
Stay
3.98
$68373.25
Total Cost

Private
Clients
0
0
12
18
14
5
0
49

Public Clients

Private
Clients

0

19

14.2%

0.0%

100%

208

0

76.44

117

0

38

4.24
$3517.02

0
$0.00

4.023
$1142.28

Private Clients
If we assume that the clients are visited by their doctor on average every second day,
including day one, throughout their stay, then using the actual figures for length of stay
for the 49 private Shellharbour clients, approximately 117 hospital visits would have
been made. At $30.06 per visit, the cost becomes $3517.02.
For the 19 private OED eligible Wollongong Hospital clients transferred to
Shellharbour Hospital for their traditional hospital stay, the nominated average length of
stay figure (4.023) days will be used. Therefore an estimate of two visits per client per

4.023 day stay would total 38 visits at $30.06 per visit. The total is therefore $1142.28
which is added to the $3517.02 to arrive at the $4659.30 for private clients.

Public Clients

Due to the fact that each public client is visited by the staff obstetrician (a rate of
$30.06 per visit) and the obstetric resident (a rate of $28.13 per visit) once every day,
the medical cost per bed day will be $58.19. For the Shellharbour Hospital chents
within this group, 1175 bed days will give a total figure of $68373.25. As there were
no public clients transferred from The Wollongong Hospital within the OED eligible
traditional hospital stay group, the total pubhc client medical cost is $68373.25.

When added to the private medical cost calculated above ($4659.30), we arrive at a
total medical cost of $73032.55. When divided by the 363 clients within the group we
are given a total of $201.19 per episode.

4.3 Hospital Costs - OED Program Clients

Table 4.7 provides a breakdown of hospital costs to be used in the analysis for the OED
program client hospital stay. This is followed by a discussion of how each item has been
derived.
Table 4.7 Hospital Costs for OED Clients ($)
Cost Type

Total Cost

Cost per Episode

Direct Ward Costs

21427.62

121.06

Indirect Ward Costs

45273.90

255.78

Nursing Services

48807.75

275.75

Medical Services
Total Cost

20820.51
136329.78

117.63
770.22

4.3.1 Direct Hospital Costs for OED Program Clients
The method for calculating the average cost per bed day for direct ward costs is the
same as for the traditional stay clients. The average cost per bed day figure of $57.43 is
multiplied by the average length of stay (2,108 days) to obtain a cost per episode of
$121.06. This is multiplied by the 177 clients to produce a total of $21427.62 for direct
hospital costs.
4.3.2 Indirect Hospital Costs for OED Program Clients
The same method for calculating the average cost per bed day for the traditional
hospital stay clients is used for the OED group. The average cost per bed day figure of
$121.34 is multiphed by the average length of stay (2.108 days) to obtain an average
cost per episode of $255.78. When multiplied by the 177 clients we arrive at a total
cost of $45273.90 for indirect costs.

4.3.3 Nursing Services
The same method of obtaining a weighted cost per bed day is used for the OED
program clients. Refer to Table 4.4 for nursing dependency cost per day. Table 4.8
presents Shellharbour Hospital client weighted nursing cost as a function of actual
length of stay for OED clients.

Table 4.8 Shellharbour Hospital OED Nursing Cost ($) Per Actual
Length of Postnatal Stay (Excluding Wollongong Transfers)
Length of
Postnatal Stay

Number of
Clients

Weighted
Nursing Cost

Total Nursing
Cost

1

29

143.60

4164.40

2

77

263.22

20267.94

3

39

382.84

14930.76

4

3
148

478.63

1435.89
40798.99

TOTAL

The total nursing cost of $40798.99 for Shellharbour clients will be added to the cost
for Wollongong transferred clients. The 29 Wollongong Hospital clients who require a
hospital stay cost prior to transfer onto the Shellharbour Hospital OED program will be
given a hospital cost per bed day according to the 2.108 days average length of stay
prior to discharge. $276.22 for 2.108 days of nursing care in hospital is multiplied by
the 29 clients to obtain a figure of $8008.06. The total nursing cost is therefore
$40798.99 plus $8008.06, or $48807.05. When divided by 177 clients, the total cost
per episode becomes $275.75.

4.3.4 Medical Services
The same method used in section 4.2.4 for calculating the medical services costs for the
traditional hospital stay clients is used for the OED program clients. Table 4.9 provides
a breakdown of cUent insurance status by length of stay.

Table 4.9 OED Program Client Insurance status and Medical Cost ($)

Length of
Stay

Shellharbour Hospital
Public Clients
Private
Clients

1 Day

26

3

2 Days

73

4

3 Days

35

4

3
137

0
11

92.6%

7.4%

289

4 Days
Total
% Insurance
Status per
Hospital
Total Bed
Days
Total Medical
Visits
Av. Length of
Stay
Total Medical
Cost

Public Clients

Private
Clients

27*

2*

92.6%*

7.4%*

23

56.92

4.216

289

19

56.92

4

2.109

2.091

2.108*

2.108*

$16816.91

$571.14

$3312.17

$120.24

* Data on the Wollongong Hospital OED insurance status and length of stay was unavailable. Therefore the percentage of public
versus private Shellharbour OED clients has been adapted to the Wollongong chents in order to estimate the number of public and
private clients. The overall average length of stay for OED clients in Shellharbour is also used to estimate number of medical visits.

Public Clients

Shellharbour Hospitals 137 public clients consumed 289 bed days at $58.19 per day,
resulting in a total of $16,816.91. As figures were not available in terms of insurance
status for Wollongong Hospital OED transfers, the Shellharbour proportion of
92.6 percent was used. Therefore 27 pubHc Wollongong Hospital clients with an
average stay of 2.108 days used 56.92 visits, at $58.19 per visit, resulting in a total of
$3312.17.

Private Clients
The 11 private Shellharbour clients are costed for approximately 19 medical visits at
$30.06 per visit, resulting in a total of $57LI4. The two Wollongong Hospital private
clients are costed for four visits at $30.06 per visit, resulting in $120.24.
The total cost for OED client medical services is $20,820.46 ($16,816.91 + $3312.17 +
$571.14 + $120.24) and is divided by the 177 clients to arrive at $117.63 per client
episode.

4.4 Hospital Resources Released by the OED Program
The resources released by the OED program relate directly to the reduction in length of
stay in hospital for the OED chents. Table 4.10 provides a view of the quantity of
resources released in terms of average length of stay and annual bed days saved as a
direct result.

Table 4.10 Total Bed Days Released by OED
Average
Length of
Traditional
Postnatal Stay
4.023

Bed days Saved Annual Bed Days
Average
Saved
per
OED
Length of
(n = 177 clients)
OED Postnatal Episode
Stay
338.95
1.915
2.108

Table 4.11 provides the actual resources released by the OED program in terms of cost
for hospital services saved by each cUent episode on the OED program. The cost per
episode released and the total cost released through client participation in the OED
program is shown.

Table 4.11 Total Resources Released by OED ($)
Traditional
Hospital Stay
Client Cost per
Episode

OED Program
Client Cost per
Episode

1400.82

769.09

Hospital Resources Total Hospital
Released Per Client Resources
Episode
Released by OED
Clients

631.73

111816.21

The cost per episode saved is multiplied by the 177 OED clients to obtain the total
resources released figure of $ 111,816.21

4.5 OED Program Costs
The costs associated with the OED program for low-risk clients is not equivalent to the
total cost of running the OED Department. The difficulty with the Shellharbour
Hospital OED program, is that staff do not exclusively provide services for the low-risk
cUents originally intended for the program. As previously noted, they spend a
considerable amount of their time associated with other tasks and other classifications
of clients. Clients included in the OED ineligible group may be high risk postnatal
follow-up, prenatal high risk or bereavement clients. Table 4.12 gives a breakdown of
the different groups of clients visited by OED staff and the proportion of time spent on
the OED eligible low-risk OED clients being examined in this analysis.

Table 4.12 OED Activity Statistics
Annual OED Eligible OED Program Clients
Total OED Ineligible OED Clients
Annual OED Eligible OED Program Visits
Annual OED Ineligible OED Visits
Total OED Visits All CHent Categories
Percentage of Eligible OED Visits
Average Visits per OED Eligible OED Client

177
155
561
285
846
66.3%
3.17

The figures used in the table are those recorded by the OED staff. They are different in
the area of client numbers in OED ineligible groups, as referral of these clients for home
follow-up is often informal and may not be detected by the medical records department
of the hospital. The OED statistics will be used for the purpose of staff activity rather
than medical records data, as it is more likely to be a true representation of OED
program utilisation. This does not change the number of OED eligible, OED program
clients being studied (177), but merely gives us more information about the total
number of clients in all categories using home visiting and the total number of visits
provided by OED staff. This allows us to calculate a percentage of time spent on
activities relating to low-risk OED clients over other categories of clients.
4.5.1 OED Program Time Allocation
The number of visits to OED eligible clients includes 39 prenatal assessments and 522
postnatal visits. The 39 prenatal assessments were included as visits as they are
associated with the low-risk OED client activities. Although some of these 39 clients
interviewed may not have delivered within the financial year studied or may not have
actually participated in the OED program after the birth, the interviews are still used to
calculate a proportion of time spent on the low-risk OED aspect of the program.
Of the 76 hours per week available to OED staff, 19.5 hours of their time is spent on
tasks not associated with the program. The prenatal classes, midwives clinic and
booking-in interviews do not involve home visiting, and use resources mainly related to
staff time. This 25.66 percent of total time leaves 74.34 percent to be spent on home
visiting and related OED specific activities. When the 66.3 percent low-risk visiting
time is multiplied by the 74.3 percent of remaining overall OED time, then we calculate
that 49.3 percent of OED time is actually spent on low-risk OED eligible chent activity.

4.5.2 OED Program Cost Calculations
Table 4.13 provides the calculated costs associated with the OED eligible OED client
activities. The total cost is divided by the 177 clients to arrive at a cost per client
episode of OED. A detailed explanation of calculations will follow the table.

Table 4.13 OED Program Costs ($)
Cost Type

Goods and Services
Overhead Departments
Nursing Salaries
Annual Car Running Cost
Car (AEC)
Office Space (AEC)

TOTAL

Total Cost

Cost per Episode

50677.12

286.30

566.91
3133,74
44667.57
1259.70
374.03
675.17

3.20
17.70
252.36
7.12
2.11
3.81

4.5.2.1 Goods and Services
The total figure for OED Department goods and services quoted in the Shellharbour
Hospital costing reports for 1992/93 is $855.07. The items included here are the same
types of items for hospital cost goods and services. These suppHes are directly related
to home visiting of clients. In order to obtain the goods and services cost for the OED
ehgible clients only, the 66.3 percent proportion of visiting cost will be used. Therefore
$566.91 is actually attributed to the 177 OED eligible clients.

4.5.2.2 Overhead Departments
The total list of overhead departments used for the hospital costs (see Appendix 5) is
not appropriate to the OED costs as not all of these costs are influenced by a discharge
onto OED and not all departments are utilised by OED. An example of this is the
pharmacy department. Drugs are not normally administered to clients on the OED
program by OED staff. Once the chent is discharged, pharmaceuticals are managed by

the client Other examples are the catering and housekeeping departments, which are
not utilised by clients on the OED program. The exclusion of the items associated with
overhead departments is primarily due to the fact that the program is largely based
outside the hospital in terms of activity. The departments included in the OED overhead
costs include nursing administration, nursing education and the cost shared phone
account Table 4.14 provides the subset of hospital overhead departments utilised for
OED cost
Table 4.14 OED Subset of Hospital Overhead Departments
Overhead Department
Nursing Administration
Nursing Education
Phone Cost Shared Account
TOTAL

Total Hospital
Cost ($)
302128.19
44544.61
94699.43
441372.23

The hospital total for these subset of overhead costs was $441372.23. Overheads
attributable to one home visit from the OED staff are clearly less than for one occupied
bed day, however it is not obvious what the relative overhead costs should be. Extreme
assumptions would be that one visits is equal to one bed day (an over-estimate) or that
one visit is equal to zero bed days (an underestimate). As a reasonable midpoint
estimate, 0.5 bed days will be used, with zero and one as limits for sensitivity analysis.
The total of 561 visits conducted by OED staff for OED eligible cHents is therefore
equivalent to 280 bed days, or 0.71 percent of total hospital bed days. The resulting
$3,133.74 overhead share becomes $17.70 per episode. If anything, it probably still
slightly overstates the overheads used by OED. Given that it is only a minor aspect of
OED cost, it is unlikely that the results will prove to be sensitive to this.

4.5.2.3 Nursing Salary Cost

Ward staff coverage of OED staff sick leave and annual leave must firstly be added to
the quoted OED salary figure. As previously noted the stated $10961.60 is costed to
the ward by the Hospital rather than to the OED department because ward staff actually
cover the leave. Therefore the quoted $79642.05 Shellharbour Hospital Cost Report
1992/1993) when adjusted for leave becomes $90603.65.
The salary figure must be adjusted for the actual proportion of time spent on OED
eligible clients. Therefore the previously calculated 49.3 percent of time will give a
salary figure of $44,667.60 for OED eligible client care. The cost per client episode is
the adjusted salary total divided by 177 clients to give $252.36.

4.5.2.4 Car Costs
The quoted annual car running cost is $1900 per annum for the 1992/1993 financial
year. The of total car running cost is associated with visiting OED eligible clients at
home. Therefore $1259.70 (66.3 percent) of the car running cost is allocated to OED
eligible clients.
The annual equivalent cost of purchasing a car for OED is calculated using the same
method as for cost of purchasing beds, which is found in Appendix 6. The car was
purchased in November 1991 for $13827 and sold in December 1993 for $16360.
Another car was purchased in 1993 for $17380. Over the two year period it therefore
cost $1020 to purchase the car. If the interest rate used is seven percent and the time
period is two years, then the discount factor becomes 0.5531. The annual equivalent
cost is $1020 multiplied by 0.5531 to give $564.15. As only 66.3 percent of this is
attributable to OED eligible cUents, the total cost becomes $374.03, or $2.11 per client.

4.5.2.5 Office Space

The annual equivalent cost of office space is calculated in the same manner as annual
equivalent cost of ward space. The cost to rebuild the office is given by Scott et al
(1992) as $1550 per square metre. As this is for the June 1990 quarter, the CPI
adjusted figure becomes $1639.22 per square metre. The OED office is 11.53 m^
therefore it would cost $18900.20 to rebuild in 1992/1993. With a life of 50 years and
an interest rate of seven percent, the discount factor becomes 0.072460. The annual
equivalent cost of $1369.50 when multiplied by the 49.3 percent of total OED time on
OED eligible clients, becomes $675.17, or $3.81 per client.

4.6 Client and Community Costs

As previously discussed, the costs to a family and the community as a whole will be
different depending on whether the client stays in hospital or is discharged home earlier
than is traditionally the case. The hotel related hospital costs for the 1.915 bed days
saved by the hospital for each OED client, is being provided by the family and the
community as a whole. The client who is discharged early must still receive additional
support either from the family or professional services, so that she is able to rest
adequately and recover from the pregnancy and dehvery in the normal way. The
support involved may include visiting, child care, housekeeping, catering and medical
services.

There is no current information available relating to the costs associated with the two
settings for postnatal care for families of Shellharbour Hospital clients. The study
conducted by Scott et al. (1992) included a survey which provided a cost per day borne
by the chent, family and community as a result of the postnatal care chosen. This table
has been adjusted for adaptation within this analysis. As previously noted, due to the
very large variations in costs across the three hospitals for most community cost

categories, a weighted average of the results for each hospital were used. Appendix 7
provides original and adjusted results. The net client/community resources released by
the OED Program are provided in Table 4.15.
The total per day to be used within this analysis is $289.00 per day for the traditional
hospital stay and $365.20 per day for the OED program group. It should be noted that
the figure of $365.20 for the OED group is a weighted average of costs incurred both
in hospital and at home. Thus the figures do not necessarily imply that family and visitor
costs were higher for OED clients during the hospital phase of the postnatal period.
When both figures are multipHed by the average 4.023 days length of stay for a hospital
client (that is the traditional program prior to the existence of OED (Scott et al., 1992),
we obtain a cost per episode for each modality of care. The OED eligible traditional
hospital stay cost per episode becomes $1162.65 which is a total of $422041.95 for
363 clients. The OED eligible, OED program cost per episode becomes $1469.20,
which is a total of $260048.40 for 177 clients.
Table 4.15 Net Client and Community Resources Attributed to OED ($)
Client and Community
Cost per Day
Client and Community
Cost per Episode
Total Cost
Resources released per
OED episode
Net Client/Community
resources released by
OED

Traditional Hospital Stay
clients

OED Program Clients

289.00

365.20

1162.65
422041.86

1469.20
260048.40
-306.55
-54259.35

In terms of resources released by OED, the difference in cost per episode is -$306.55
or a total of -$54259.35.

4.7 Net Resources Gained From OED ($)
Table 4.16 Net Economic Resources Gained From OED $
Total Hospital Resources Released

11816.21

Total Client/Community Resources Released

-54259.35

Net Societal Resources Released

57556.86

Total OED Provision Cost

50677.12

Net Resource Value Gained

6879.74

Average Resource Gain per Episode of OED

37.75

In terms of resources released by OED, the difference in cost per episode is -$306.55
or a total of -$54259.35 which if added to the total hospital resources released being
$111816.21, will give a figure of $57556.86. Given that the cost of providing OED to
the 177 clients is $50677.12, we have a net societal (hospital and client/community)
resources gained from the OED Program of $6879.74. This is a net societal gain of
$37.75 per client discharged on the OED program. Table 4.17 provides a summary of
costs per episode for both the traditional hospital stay and OED clients.

Table 4.17 Summary of Client Costs Per Episode

Hospital Costs
Direct Ward Costs
Indirect Ward Costs
Nursing Services
Medical Services
Sub-total
OED Costs
Goods and Services
Overhead Departments
Nursing Salaries
Annual Car Running Cost
Car (AEC)
Office Space (AEC)
Sub-total
Community and Family Costs
Total

Cost Per Episode ($)
OED Stay Traditional
Traditional
minus
Hospital Stay
OED
23L04
488.15
480.44
201.19

121.06
255.78
275.75
117.63

1400.82

770.22

630.60

3.20
17.70
252.36
7.12
2.11
3.81
1162.65
2563.47

286.30
1469.20
2525.72

-286.30
-306.55
37.75

In the previous chapter, we found that, if only health system costs are considered, the
average cost per episode was $1400.82 for a traditional hospital stay, and $1056.52
when the OED program option was taken. This difference of $344.30 per episode
represents a 24.58 percent cost saving under the OED option. However, if community
costs are included, the difference between the two options was only $37.75 per episode,
or a 1.47 percent advantage to the OED program.
The following sensitivity analysis will identify any elements which may influence the
robustness of these results. Assumptions which may have influenced results will be
considered. Table 5.1 provides a summary of results for the sensitivity analysis. This
chapter discusses the sensitivity exercises undertaken and results obtained.

5.1 Direct Hospital Costs
5.1.1 Goods and Services
In the calculation of low-risk chent share of goods and services, there is likely to be a
sHght cross subsidisation of clients with complications for the low-risk clients being
studied. The costing items most likely to influence this are pharmaceutical, pathology,
radiology and medical /surgical supplies. Since the obstetric unit as a whole is
considered to be low-risk, with most significant complications transferred to
Wollongong Hospital and other larger referral centres, the effect is likely to be small.

Table 5.1 Summary of Sensitivity Results

Best Estimate
Goods/
Services Cost
• 10% Decrease
• 10% Increase
Ward/Office
Building Cost
• 10% Increase
• 10% Decrease
Discount Rate
All AEC's
• 3%
• 5%
• 10%
Indirect Costs
• Indirect Cost
80% of hosp.av
• Down 25%
after day 2.108
Nursing Costs
• Incr. OED
dependency
24hrs before
discharge
• Halving rate
of decline in
nursing
dependency
• Doubling rate
of decline of
nursing
dependency
• 10% increase
in nursing
salaries
• 10% decrease
in nursing
salaries

Health System Costs
Hosp.$ O E D $ Diff.$a Diff%b

Total Societal Costs^
Hosp.$ O E D $ Diff.$a Diff%b

1400.82

1056.52

344.30

24.58

2563.47

2525.72

37.75

1.47

1390.46
1411.18

1051.09
1061.95

339.37
349.23

24.41
24.75

2553.11
2573.83

2520.29
2531.15

32.82
42.68

1.29
1.66

1411.28
1390.36

1062.39
1050.65

348.89
339.71

24.72
24.43

2573.93
2553.01

2531.59
2519.85

42.34
33.16

1.64
1.29

1351.98
1375.11
1442.13

1029.06
1042.06
1079.76

322.92
333.05
362.37

23.88
24.22
25.13

2514.63
2537.76
2604.78

2498.26
2511.26
2548.96

16.37
26.50
55.82

0.65
1.04
2.14

1303.19

1005.36

297.83

22.85

2465.84

2474.56

-8.72

-0.35

1342.73

1056.52

286.21

21.32

2505.38

2525.72

-20.34

-0.81

1400.82

1068.54

332.28

23.72

2563.47

2537.74

25.73

1.00

1448.19

1069.99

378.20

26.12

2610.84

2539.19

71.65

2.74

1313.37

1029.70

283.67

21.60

2476.02

2498.90

-22.88

-0.92

1448.86

1109.34

339.52

23.43

2611.51

2578.54

32.97

1.26

1352.78

1003.70

349.08

25.80

2515.43

2472.90

42.53

1.69

Table 5.1 Cont.

Best Estimate
Medical Cost
• Public Visits
@ $17.75
• Public Visits
(a) $39.45
OED Overhead
Costs
• No Overheads
• Overheads
100%
OED Time
Usage
• 20% Non-OED
• 30% Non-OED
• 61.3% LowRisk Visiting
• 71.3% LowRisk Visiting
Community
Costs
• Hosp. Group
Incr. Family
Helping Costs

Health System Costs
Hosp.$ OED$ Diff. $ Diff%
1400.82 1056.52 344.30 24.58

Total Societal Costs^
Hosp.$ OED$ Diff, $ Diff %
2563.47 2525.72 37.75 1.47

1269.92 977.49 292.43

23.03

2432.57 2446.69 -14.12

-0.58

1340.16 1019.90 320.26

23.90

2502.81 2489.10 13.71

0.55

1400.82 1038.82 362.00

25.84

2563.47 2508.02 55.45

2.16

1400.82 1074.22 326.60

23.31

2563.47 2543.42 20.05

0.78

1400.82 1075.95 324.87
1400.82 1041.51 359.31

23.19
25.65

2563.47 2545.15 18.32
2563.47 2510.71 52.76

0.71
2.06

1400.82 1036.90 363.92

25.98

2563.47 2506.10 57.37

2.24

1400.82 1076.01 324.81

23.19

2563.47 2545.21 18.26

0.71

10%

2625.95 2525.72 100.23

10%

2563.47 2611.85 -48.38 -1.89

• OED Group
Incr. Family
Helping Costs
• Visitor Costs
Equal for Both
Groups

3.82

2563.47 2205.69 357.78 13.96

a. Defined as hospital cost per episode minus OED cost per episode.
b. Defined as (Hospital - OED) / Hospital x 100.
c. Includes health system and community costs.

In the sensitivity analysis, the effect of a 10 percent decrease in goods and services is
simulated to reflect a 10 percent less than average use of goods and services by the
study groups. This could alternatively be thought of as examining the effect of a 10

percent real price fall in goods and services, perhaps due to increased contracting out of
'hotel' services. Conversely, the effect of a 10 percent real price rise is analysed. The
most likely or plausible scenario, however would involve a price fall.
In the scenario of a real cost reduction in goods and services, there is a fall in the OED
cost advantage for both health system and total societal costs, to 24.41 percent and
1.29 percent respectively. This tendency would slightly favour the traditional hospital
stay. Conversely, when there is a real increase in costs for goods and services, the OED
advantage increases to 24.75 percent and 1.66 percent for health system and total
societal costs. This tendency would slightly favour the OED stay. The difference
however is very small and the results do not appear to be sensitive to these simulated
changes in cost.
5.1.2 Ward Space, Office Space, Beds, Equipment and Car
The AEC of ward space and office space may be sensitive to the cost of building, or
more likely, to the choice of discount rate. The discount rate may also effect beds,
equipment and OED car costs. Firstly the effect of a real plus or minus 10 percent
difference in cost of building the ward and OED office is simulated. The results in Table
5.1 illustrate that if the cost of building the ward and OED office is raised by
10 percent, the OED advantage increases slightly to 24.72 percent and 1.64 percent. A
reduction in the building cost by 10 percent, reveals a shght reduction in the OED
advantage to 24.43 percent and 1.29 percent. The changes are very small however, and
the results do not appear to be sensitive to these price changes. The OED stay
maintains approximately the same cost advantage as in the baseline scenario.
The effect on the AEC of ward, office, beds, equipment and car cost in relation to
choice discount rate is then analysed. The discount rate for baseline estimates was
seven percent as discussed previously. A discount rate of three percent is be used as

the traditional 'real' rate of interest in the economy after adjusting for risk and inflation
(Russell, 1984, pp. 95-97). A rate of five percent is used as the commonly accepted
standard for this type of analysis (Russell, 1984, p. 96). Then 10 percent used as the
upper limit sometimes advocated by government to correct for the alleged tendency of
studies such as this to overstate the benefits of particular programs (Russell, 1984,
pp. 96-97; FoUand, 1993, p. 632). The ward space is likely to exert the greatest effect
on the overall analysis.
It becomes clear that the higher discount rates tend to favour the OED stay as most of
the costs to be depreciated over time relate to the hospital stay. The OED cost
advantage increases to 25.13 percent and 2.14 percent when a 10 percent discount rate
is used. Conversely, lower discount rates give a more favourable outcome for the
hospital stay. The discount rate of three percent decreases the OED cost advantage to
23.88 percent and 0.65 percent respectively. These changes are again minor, and the
results do not appear to be sensitive to changes in discount rate.

5.2 Hospital Indirect Costs (Overheads)
In calculating the baseline ward overhead costs, the share of hospital-wide costs are
allocated on the basis of ward bed days as a proportion of total hospital bed days. This
bed day proportion carries with it the assumption that the Obstetric ward uses an
average share of hospital overheads. Given that the Obstetric Unit is a low-risk unit,
there is a possibihty that results could be sensitive to cross subsidisation in the hospitalwide overhead costs. The obstetric ward may actually use a smaller share than is
reflected in bed day proportions for service departments such as physiotherapy, social
work, pharmacy and radiology for example. Wards such as medical and surgical are
likely to utilise more services provided by the physiotherapy, pharmacy and radiology
departments as a direct result of the types of clients admitted to these wards.

A reasonable assumption would be that the obstetric unit would perhaps only use
80 percent of the average hospital overhead share. If this were the case, the OED cost
advantage decreases to 22.85 percent and -0.35 percent. The negative value indicates
that if total societal costs are considered, the hospital stay carries the cost advantage.
The higher the hospital-based cost, such as in the area of indirect/overhead costs, the
greater the advantage for the OED stay. Therefore if these hospital-based costs are
reduced, the advantage for OED is also reduced. These changes however are small, and
the results do not appear to be sensitive in this case.
Another assumption which is made in the calculation of an average cost per bed day for
indirect/overhead cost, is that all bed days cost the same for this cost category.
Marginal costs may actually decline as the length of stay increases for such departments
as nursing administration, medical records and medical administration. Not accounting
for this possibly would tend to make a traditional stay more expensive in relation to
OED. A realistic scenario may be to reduce the cost for marginal days spent by the
traditional hospital group (after day 2.108) by 25 percent. When this occurs, the OED
advantage decreases to 21.32 percent and -0.81 percent. The negative value again
suggests that when total societal costs are included, the hospital stay is favoured. Minor
changes resulting from this scenario suggest that baseline results are not sensitive.

5.3 Nursing Costs
The study by Scott et al. (1992, p. 11) utilised nursing dependency weights which were
adapted from the Westmead Hospital nursing dependency system. This was in place for
staff management purposes rather than for costing nursing services. Although the
resulting weights seem reasonable in terms of the dechning input of nursing time for
each successive day, there is no way of determining whether the rate of decHne
suggested is accurate.

The dependency weight dechnes from 0.922 on day one to 0.768 (or by 16.7 percent)
on days two and three, then declines to 0.615 ( or by a further 19.9 percent) on day
four and beyond. To test whether relative nursing costs are sensitive to these rates of
decrease, the rate of decline is both halved and doubled. The weights when rate of
decline is halved fall from 0.922 to 0.845 (8.35 percent) to 0.761 (9.95 percent). When
the rate is doubled they decline from 0.922 to 0.614 (33.4 percent) to 0.370 (39.7
percent). OED still enjoys a 21.60 to 26.12 percent cost advantage. However, if the
community costs are included, there is a swing toward the hospital stay, under the
assumption that rate of dependency decline is doubled. However, this a rather extreme
assumption. If the rate of decline is halved, there is a swing toward the OED stay.
These changes are minor and basehne results do not appear to be sensitive to the
changes in dependency.
Another scenario to consider is the possibility that OED clients require more nursing
attention in the 24 hours prior to discharge. Staff are required to ensure that mothers
and babies are managing well enough to return home with support. At times these
mothers may require closer observation and assistance than the hospital stay group who
generally have more time to prepare for discharge. This can be simulated by increasing
the dependency weights on the day before discharge. The rise in cost for an OED client
of $12.02 slightly decreases the OED advantage to 23.72 percent and 1.00 percent. The
difference is only small and indicates that the results are not sensitive to the assumption
that dependency weights are the same for both groups.
In order to determine whether the results are sensitive to changes in relative nursing
costs, a 10 percent increase and 10 percent decrease is simulated. Real changes in
nursing cost reflect both salary and on-cost changes. A 10 percent increase in nursing
costs slightly reduce the OED cost advantage, to 23.43 percent and 1.26 percent. A
10 percent decrease in nursing cost slighdy increases the OED cost advantage, to 25.80
percent and 1.69 percent. One may assume that this effect is due to the possibility that

OED clients tend to use slightly more of an OED nurse's time than a client would use of
a nurse's time during those same days when in hospital. This may however be a result of
the fact that OED nursing cost is not linked to dependency weights as the hospital
nursing costs are. The average nursing cost per OED client is calculated on the basis of
the low-risk client share of OED staff time. An ideal scenario may include an estimate
of time spent on each type of client per day on the program and therefore a more
accurate nursing cost per client This may be a more accurate cost to be compared to
hospital nursing cost in this scenario. Despite this, the difference is slight, and a reduced
nursing cost per OED client due to their shorter hospital stay is slighdy more than
compensated by any increases in nursing cost once these clients are at home.

5.4 Medical Costs

Precise figures on relevant medical salary costs for both the Obstetric/Gynaecology
Staff Specialist and Resident, and time spent visiting or providing care for low-risk
public postnatal clients are not available. Therefore medical cost for public clients was
calculated using the Medicare schedule fees for a specialist visit and shared G.P. visit.
The total cost per medical visit of $58.19 may seem a little high, when one considers
that this fee is likely to allow for travel and other costs which salaried hospital staff
practitioners would not encounter.

In terms of medical salary and other on-costs, a plausible estimate could be $180,000$200,000 for both the staff specialist and resident. Considering that much of their time
is spent running clinics, managing care for higher risk obstetric and gynaecology clients,
and operating in theatres, an estimate of time spent on low-risk postnatal clients will
range from 15-30 percent of available time. Cost of visits could therefore be in the
range of $27,000- $60,000 per annum. Since we estimate 1521 postnatal days spent by
low-risk public clients in 1992-1993, this suggests medical costs of $17.75 - $39.45 per
bed day. Both these figures are lower than the $58.19 used in the baseline results.

Reduction in medical costs in both instances reduce the cost advantage for OED. The
lower medical cost of $17.75 per visit, yields a reduction in OED costs advantage to
23.03 percent. This is expected as medical consultations cease for OED clients when
they are discharged home. A lower medical cost per bed day therefore reduces the
advantage of OED. When the total societal costs are examined, a negative result
indicates that the hospital stay is favoured when medical cost is reduced. Again, the
change is very small and results do not appear to be particularly sensitive to a lowering
of medical cost by these amounts.
5.5 OED Overhead Costs
The baseline assumption is that the clients at home use 50 percent of overhead
resources compared to those clients in hospital. The OED advantage increases to 25.84
percent when overheads are considered to be zero and decreases to 23.31 percent when
overheads are considered to be 100 percent of hospital stay clients. An increase in
OED running cost will decrease the cost advantage and conversely a reduction in OED
running cost will increase the advantage. The results however do not change
significantly when assumptions regarding OED overheads are varied..
5.6 Proportion of OED Resources Spent on Low-Risk Clients
The proportion of time spent on non-OED tasks will firstly be examined. The
25.66 percent of time spent on other non-OED tasks is estimate from a breakdown of
tasks supplied by OED staff. It was approximated that OED staff spent 19.5 hours of
their 76 hours per week on tasks not related to OED clients and home visiting. If this
proportion of time is lowered to 20 percent, a greater amount of time is spent on OED
clients, therefore the OED cost advantage decreases to 23.19 percent and 0.71 percent.
If the proportion of time is increased to 30 percent, the effect is the opposite, with OED

cost advantage increasing to 25.65 percent and 2.06 percent. Both scenarios reveal that
the results are not very sensitive to changes in the original assumption of 25.66 percent.
The remaining 74.34 percent of time is spent on OED clients and visiting. Activity
statistics indicate that low-risk chents use 66.3 percent of this time. Therefore the
66.3 percent of the remaining 74.34 percent of time equates to 49.3 percent of time
spent visiting low-risk OED clients. This assumes that the average time per visit is the
same for all chent categories. As travelling time is unlikely to be different, the sensitivity
calculation will only vary the visiting time. Costs are therefore calculated with time
proportions of 61.3 percent and 71.3 percent. A reduction in the proportion of time
spent on low-risk OED client visiting raises the cost advantage for OED to
25.98 percent and 2.24 percent. The increase in proportion of time spent visiting
low-risk clients reduces the OED cost advantage to 23.19 percent and 0.71 percent.
These minor changes indicate, as expected, that the average cost per chent increases as
the proportion of cost attributed to the low-risk category of clients increases.
5.7 Client and Community Costs
In examining the sensitivity of results to the community costs which have been adapted
from the study by Scott et al. (1992), three aspects require attention. The costs are
divided into paid assistance obtained from community services, "family costs" for help
with housework, cooking and child care and the "visitors costs" while clients are in
hospital or at home.
The paid assistance gained from community services is a trivial amount which ranges
from $l-$2 per day according to Scott et al. (1992). It is difficult to predict whether
this is true for Shellharbour chents. Sensitivity analysis will not address this aspect of
family cost.

The costs to farrdly and friends for helping in the home with housework, cooking and
child care ("family costs"), require closer examination. The analysis of characteristics
of the participants in the study by Scott et aL (1992, p. 17), found that there was a
statistically significant difference in the area of parity. There was a higher proportion of
women having their first child (primíparas) in the hospital group (Scott et al., 1992,
p. 18). One would suspect that a higher proportion of primíparas in the hospital group
would tend to reduce these family costs, so that ceteris paribus, these costs would be
higher for the OED group. On the other hand, when a mother returns home early, it is
also likely that she will return to some of the household tasks herself, therefore reducing
the family cost of OED. Evidence from the Scott et al. (1992) study suggests that these
two effects may largely offset each other. An ideal study population would include
groups with simñar parity in order to eliminate such effects. If this were the case, OED
family cost is likely to be lower, relative to the traditional hospital stay.
The results adapted from the study be Scott et al. (1992), reveal that the costs for both
groups in the area of household assistance are virtually the same. If we assume that the
family costs for the hospital group are 10 percent higher than stated, the OED
advantage increases to 3.82 percent. Conversely if the family costs for the OED group
are 10 percent higher than stated, the OED cost advantage decreases to -1.89. It seems
that conclusions can be sensitive to these changes in family cost. This will be discussed
further in the following chapter.
The costs to visitors is associated with both visiting the client in hospital and at home.
Overall the costs are much higher for the OED group ($181 per day versus $101 per
day), (Scott et al.,1992, p. 34). In particular, visitors to OED clients, took much more
time off work rather than using leisure time (Scott et al., 1992, p.45). The explanation
given by Scott et al. (1992), suggests that this is due to less flexibility and opportunity
to visit, forcing visitors to use their work time. This seems unlikely given that OED

clients are in hospital for a shorter period and therefore under restricted visiting hours
for a shorter period. Once home there is greater flexibility to visit throughout the day
and evening. More likely it reflects a problem with the survey undertaken. This is
reinforced by the much higher travel costs for visitors of OED clients, by a factor of
almost three. This is an improbable result which Scott et al. (1992) admit cannot be
explained. In any case, Shellharbour Hospital visiting hours are relatively flexible with
partners visiting from 8am-8pm, others 2pm-4pm and 6pm-8pm, and other times
arranged if necessary.

Visitors cost also varied widely across hospitals in the Scott et al. (1992) study,
especially for OED clients, for whom visitors cost ranged from $134 per day to
$227 per day. This reinforces the impression that sampling and other survey problems
may have influenced their results. Overall, the sensitivity simulation which seems most
credible is to assume that visitor costs are equal for both groups. Since it seems that
OED results are more volatile in the Scott et al. study (1992, p.34), with a range of
$134.53 - $226.56 per day, the scenario assumes both groups have visitor costs equal
to the hospital group ($101.32 per day adjusted). The outcome of this scenario
indicates that the results are very sensitive to this variable. If visitor costs are assumed
to be the same for both groups (and in fact could even be less for OED clients), then
the OED cost advantage increases from 1.47 percent to 13.96 percent. Since the visitor
costs are perhaps based on the least reliable and credible data, it would be plausible to
suggest that the community costs have tended to bias the baseline results in favour of
the traditional hospital stay. This strengthens the case for concentrating on the health
system costs rather than community costs. The estimation of these latter costs would
need to be greatly improved in order to place greater reliance on them. This will be
discussed further in the following chapter.

Overall, the sensitivity analysis reveals that the baseline results appear to be robust in
the majority of scenarios tested. The reliability of the community costs derived from the

Scott et al. study (1992) is to be questioned further as the results appear to be sensitive
to the values of these estimated costs. In particular variations in visitor costs exert a
significant influence. This will be addressed in the following chapter.

The results suggest that when community and family costs are excluded, the health care
system benefits from an OED cost advantage of $344.30 per client, or an advantage of
24.58 percent when compared to a traditional hospital stay. When the societal
viewpoint is taken, with the inclusion of community and family costs adapted from
Scott et al. (1992), the OED program still yields a cost advantage of $37.75 per client
or 1.47 percent over the hospital stay. It was the original intention to take a societal
perspective for this analysis and in general this would be desirable. However, there are
inconsistencies with the data presented by Scott et al. (1992) which make such an
approach problematic in this instance. A compromise, examined in the sensitivity
analysis, assumes that visitors costs are at least equal for both groups, giving a cost
advantage of $357.78 per client or 13.96 percent, in favour of the OED program. This
is the most credible assumption if community and family costs are to be included in the
analysis.
6.1 Client and Community Costs
Scott et al. (1992, p. 46) admit that the costs to community and family derived from
their survey must be interpreted with some caution. Despite this they conclude that their
results make it clear that the burden of community and family costs resulting from an
early discharge fall onto the visitors of OED chents (Scott et al., 1992, p. 46). The
reliability of these results however is questionable. The first problem seems to be the
huge variation in costs, both between OED and hospital groups and for comparable
groups, across the three hospitals studied. Using cUent family costs associated with
providing help in the home as an example, we find that Auburn Hospital OED
cUent/family costs were $253.38 per day, while the hospital group costs were
$359.21 (Scott et al., 1992, p. 34). This is a difference of $105.83 in favour of the OED
stay. Westmead Hospital client/family costs for this category were $106.00 for the
OED group and $115.46 for the hospital group (Scott et al., 1992, p. 34). This was a
difference of only $9.46 in favour of the OED stay. Blacktown client and family costs

for the OED group were $190.58, which is $57.27 higher than the $133.29 for the
hospital group (Scott et al., 1992, p. 34). Therefore, there are not only large differences
between the three hospitals for comparable groups but differences in the type of stay
favoured by this aspect of family cost. This would suggest that there are sampling and
survey problems influencing the results.

Scott et al. (1992) also find it difficult to explain why travel costs for visitors to OED
clients are higher in all three hospitals. They acknowledge that as the number of visits
per day has fallen then the suggestion that more people are travelling to see each client
is not feasible (Scott et al, 1992, p. 45). This is emphasised by the fact that clients in
the hospital groups received an average of 5.17 - 5.43 visits per day while clients in the
OED groups received only 1.31-1.37 visits per day while in hospital and 0.79 - 0.98
visits per day when at home. An alternative explanation is that a greater distance is
being travelled by OED visitors. This may be due to characteristics of the particular
samples being studied rather than differences between the programs being examined.

The fact that Scott et al. (1992, p. 34) found that visitors to OED clients were taking
time off work to visit rather than using leisure time is also to be questioned. As
suggested previously, visitors to OED clients are likely to have greater flexibility in
terms of visiting time, as a shorter hospital stay would mean less tune under the
guidance of routine visiting hours. Altematively, if visitors are taking time off work to
visit OED clients during the hospital phase prior to discharge, therefore avoiding home
visiting, one would question the supportive role presumed for these visitors
(Scott et al., 1992, p. 46).

Scott et al. (1992) in their calculation of client and community costs seem to have
excluded the value of the mother's time in the management of the household during the
postnatal period. Once discharged home on the OED program, clients may return to
their regular household tasks sooner than chents who remained in hospital for a further

two to three days. The value of such activities should have perhaps been considered as
an additional cost to the OED program. If however, the assumption is that the client
must rest and obtain support for household tasks, then the duties which are carried by
friends or relatives need to be assessed. Adequate home support is seen as pre-requisite
for early discharge, therefore Scott et aL (1992) have perhaps implicidy assumed that
this is the case for the hospitals studied. The need for valuation of mothers time would
be unnecessary.
The survey used by Scott et al. (1992) to estimate the client/community costs rehes on
the postnatal client's estimation of cost incurred by visitors and family. There are likely
to be problems with this approach. The survey was completed by the client on postnatal
days five to six for the OED group and day three for the hospital group (Scott et al.,
1992, p7). Considering that costs are calculated for a greater than three day stay, this
inconsistency within the administration of the survey possibly weakens the rehability of
results. The survey also relies heavily on the client's evaluation of visitors and
assumptions about what is happening at home while they are in hospital. The survey
requires the cUent to remember how many people visited, how often they visited, for
how long, the visitors suburb of residence, their occupation, whether or not they took
time off work and the means of travel (Kenny et al., 1992, p. 39). One would question
the accuracy of estimated costs which were not actually incurred by the clients but by
visitors or family, who may or may not have revealed the accurate information required
for the survey. Clients in hospital or at home who are focused on adjustment to changes
in themselves and their family, may have little awareness of the costs being incurred by
visitors and family around them. The isolation from family and home management
which is induced by the hospital stay, would make it difficult for clients to accurately
assess expenses incurred at home or for the home, in their absence. This certainly raises
the issue of whether the community costs in this study are to be relied upon for the
generation of conclusions about program cost. OveraU, the obvious problems with
incorporating unreliable data from this aspect of the Scott et al. (1992) study would

suggest that a focus on the health system costs for the purpose of the current analysis is
more credible.
6.2 Comparison with the CHERE Study
The study by Scott et al. (1992) concluded that from a societal viewpoint, early
discharge programs offered by the three hospitals studied cost more in resources than
they released (Scott et al, 1992, p. 43). When this study is compared to the present
study of Shellharbour Hospital, one must take into account the differences in the
hospitals and OED programs being studied. Size and activity are significantly different
in terms of both the postnatal wards and OED programs. The Shellharbour Hospital
services prenatal, labour and postnatal cUents in the same locality with a single staff
pool. The ward has 18 beds of which three are occasionally used for prenatal clients.
The Auburn, Westmead and Blacktown Hospitals are much larger with wards of 27, 54
and 34 beds respectively, catering only for postnatal care (Scott et al., 1992, p. 58).
The annual postnatal bed days for Shellharbour were 3520 compared to 11473, 12952
and 16592 postnatal bed days for the three hospitals studied by Scott et al. (1992). The
early discharge programs run by these hospitals are much larger than that of
Shellharbour hospital, servicing 485 - 878 cUents compared to 177 for Shellharbour in
1992/1993 (Scott et al., 1992, p. 19). Also interesting to note is that the Shellharbour
Hospital OED program staff only visited their clients on average 3.17 times per
episode, while Auburn visited 4.28, Westmead 5.11 and Blacktown 5.98 times per
episode (Scott et al., 1992, p. 19). This may account for some of the difference in the
cost of each respective program. Scott et al. (1992, p. 43), found that the most
important factor which influenced the cost-effectiveness of the early discharge
programs studied was the average number of postnatal visits per client. It is interesting
to note that Auburn, which showed the least number of visits per client was found to be
the only program to release more resources than it consumed when health system costs
were considered (Scott et al., 1992, p. 49). The result for Auburn however, was found

to be very sensitive to all assumptions used in their analysis, and Scott et aL questioned
its validity in the formation of a conclusion.

It is also interesting to note that one of the main benefits stated for the OED programs
studied by Scott et al. (1992, p. 43) is that apart from the provision of greater choice
for women, they state that women are able to rely less on the medical management
associated with a hospital stay. This is particularly interesting as medical services don't
appear to be included in their costing exercise. One would assume by the presentation
of nursing and non-nursing services only, that low-risk postnatal care was essentially
managed by midwives with little input from the medical sector. The exclusion of
medical costs from the analysis by Scott et al. (1992) requires specific justification as it
is likely to have biased their cost analysis in favour of a hospital stay. The study of
Shellharbour Hospital includes medical costs as these are an integral part of a hospital
stay. Inclusion of medical costs in the study by Scott et al. would have proved
interesting, and may have in fact influenced their conclusions about OED. This would
certainly depend on the type of medical services offered by their hospitals. This aspect
of cost certainly warrants further investigation for the hospitals studied by Scott et al.

Accuracy may have also been influenced by the variation in time periods used in the
study by Scott et al. (1992). In terms of costs utilised in the analysis, it is difficult to
determine the period of time specifically being studied. Unlike the Shellharbour
Hospital data which is consistent for the financial year of 1992/1993, the Scott et al.
(1992) study uses various periods of time. The questionnaire was distributed between
the 21st May and the 26th July 1991 (Scott et al., 1992, p. 7). Overhead data
corresponds to 1989/90 cost reports and nursing costs are calculated according to
1989/90 award rates, yet OED costs correspond to the period to June 1991 and annual
equivalent costs are calculated using 1990 prices One can only assume that costs have
been adjusted for the period within 1991 being studied, yet there is no evidence of this.

6.3 Increasing Cost Advantages for Shellharbour OED
In order to investigate whether cost advantages to the health care system can be
improved through changes in the activity and management of the traditional hospital
stay and the OED program, simulations are useful. Table 6.1 provides results for
simulations which affect relative costs of the two programs. These simulations are
discussed in detail.
Table 6.1 Activity Simulations - Health Care System Costs Per Episode
Baseline
Increase in OED Clients
Reducing Length of Stay

Hosp.$
1400.82
1408.25
1186.98

OED$
1056.52
1033.36
809.98

Diff. $
344.30
374.89
377.00

Diff. %
24.58
26.62
31.76

6.3.1 Increase in OED activity
The cost-effectiveness of the OED program is likely to be influenced by the number of
clients serviced, relative to capacity. In order to estimate a maximum number of visits
per month able to be accommodated by the OED program with current staffing and
functional levels, we examine the monthly activity statistics. The maximum number of
visits per month in the 1992/93 financial year was in April 1993, when 79 visits were
made to all cUent categories. Of these 79 visits per month at current figures,
66.3 percent are expected to be to low-risk clients. Therefore 52.38 visits per month
are assumed to be low-risk OED clients. If this activity were sustained at a constant
level for a twelve month period, the OED could conceivably accommodate 628.5
low-risk home visits per year. The increase in activity of 10.74 percent from the current
561 visits would equate to 21 clients approximately (assuming that each chent was
visited on average 3.17 times). The number of 198 clients also seems reasonable based
on data presented in Scott et al. (1992, p. 60), from which, using Westmead as the most
efficient OED program in terms of number of clients served per midwife, it is possible

to infer that the Shellharbour program may be able to accommodate approximately
210 OED clients per annum. In order to examine the effect of increasing the number of
OED clients from 177 to 198, the effect on both the hospital costs and OED program
costs must be examined.
Considering that the difference in average length of stay between the hospital and OED
groups is 1.915 bed days, if 21 additional clients are being serviced by the OED
program rather than the traditional hospital stay then this would equate to a reduction
in hospital postnatal bed days by 40.22 bed days. Therefore, total hospital bed days
become 39050.78, total ward bed days become 4383.78 and ward occupied bed days
(excluding labour ward) become 4040.78. These figures are then applied to the relevant
cost calculations for hospital and OED groups according to the methods used in the
baseline results. In the case of this simulation there was an assumption that all costs
remain the same but are being spread over a slightly smaller number of bed days. The
increase in number of OED cUents will also increase car running and depreciation costs.
However, this increase is likely to be small and the best option for this simulation will
allow cost per client to remain the same as baseline estimates. The assumptions used are
satisfactory for the purposes of this simulation, however if use of OED services
increased further there will be a point where costs savings should occur by reducing
variable costs such as nursing services, medical services, some hotel services and even
perhaps the number of beds. Similarly, larger increases in OED usage would eventually
require additional staff and equipment. This would vary the relative costs of both
programs.
When applied to the methodology used to calculate the baseline costs, and using the
health care system viewpoint, the cost per client for the traditional hospital stay
becomes $1408.25 and the OED stay becomes $1033.36. The difference of $374.89
provides a cost advantage to the OED program of 26.62 percent. This is an increase in
advantage by 2 percentage points from baseline estimates. This raises the issue of

perhaps ensuring that the OED program is always working to full capacity. In order for
this to occur, further research into why Shellharbour Hospital clients choose to remain
in hospital rather than electing the OED program is necessary.
The study associated with the CHERE group, by Cameron, Kenny, Scott and King
(1992) regarding an investigation into non-participation in their OED programs,
recommended that information and education regarding OED be increased, phone backup services for mothers lacking confidence be provided and availability of home help be
provided. In the case of Shellharbour Hospital, personal experience suggests that
information for both staff and cHents regarding the value of OED programs is required.
Personal and perhaps misinformed views of nursing and medical staff regarding the
value of OED act to hinder the promotion of the OED program. Reluctance to refer
primiparas onto the OED program may be an example of this. In peak periods when
pressures for beds exist however, the referral patterns for the OED program seem to
change and staff seem wilhng to promote early discharge. Past experience also suggests
that minimal effort would be required to educate the cHents, nursing staff and medical
staff about the safety and actual benefits of the OED program for appropriate clients.
Staff who misunderstand the OED program in terms of goals, advantages and safety
aspects should be given the appropriate education in order to facilitate a change in
referral practices. Medical practitioners who encourage their clients to remain in
hospital for rest and hoUday away from family pressures should also be informed of the
cost of such advisory patterns. Financial incentives for hospitals to discourage such
practices may assist in this change, such as moves toward DRG funding arrangements.
In terms of home help, if this were to be a significant factor against requesting
discharge on the OED program, the cost advantages should be investigated if subsidised
home assistance were offered to women who require it. This may act to facilitate
program operation at the optimal capacity and while ensuring that families are not
disadvantaged by any cost shifting or support difficulties. On the other hand, the level

of subsidy required to induce increases in OED usage may more than offset these
advantages. This issue warrants further assessment

6.3.2 Reduction in Length of Stay

After examining the literature for international programs and trends for length of stay
for low-risk postnatal clients, one may begin to question the differences in overall
length of stay for Australia. The average length of stay in the United States for a normal
vaginal delivery without complications, according to 1979 DRG data was 3.3 days
(Palmer, 1989). Many examples are found in the literature where discharge in the first
1 2 - 2 4 hours postpartum for an early discharge program is considered to be safe. As
noted previously authors including Lemmer, (1986, p. 232) found that discharge in the
first 1 2 - 2 4 hour period postpartum was medically safe for low-risk women, regardless
of parity and with minimal home follow-up. Carty and Bradley, (1990) also found that
maternal and infant morbidity remained low for early discharge within the first
1 2 - 2 4 hours postpartum with provision of home follow-up. With this in mind, it may
be useful to simulate a reduction in length of stay for both hospital and OED groups at
Shellharbour Hospital. Refer to Appendix 8 for the table of results and explanation of
assumptions used in calculating the costs.

An average length of stay for the hospital group of 3.3 days is a reduction by 0.723 bed
days or 17.97 percent. A reduction in bed days also by 0.723 days will equate to an
average length of stay of 1.385 days for the OED group, or a 34.3 percent reduction in
length of stay. Reduction in length of stay for both groups by the same 0.723 days will
hence tend to bias costs in favour of the OED program. However, this average length
of stay for an OED client is certainly feasible in light of international research findings.
If the aim is to discharge an OED client within the first 24 hours, length of stay may in
practice range from 24 to 36 hours, considering that at times medical precautions may
delay discharge without jeopardising the low-risk status. In addition, the time of

delivery, such as in the late evening or early morning, may prevent discharge at
24 hours, necessitating a slightly longer stay. Therefore, a length of stay fluctuating
between 24 and 36 hours, could conceivably result in an approximate average of
1.385 days, which will be used in this simulation.
This overall reduction in length of stay using the health care system perspective acts to
reduce the average cost per bed day in hospital to $1186.98 and the OED stay to
$809.98. The cost advantage for the OED program becomes $377.00 per client or an
advantage of 31.76 percent. This is an increase of 7.18 percentage points from baseline
figures.
This simulation has assumed the activity for the OED program to remain at current
levels. An increase in activity for the OED program with a reduction in number of visits
per client may act to increase the cost advantage even further. A reduction in visits per
client to 2.3 may be reasonable considering that the traditional stay would be 3.3 days
in this scenario. A reduction in visits per client would require an increase in clients
discharged on OED to further facilitate OED cost advantages. The resulting increase in
program running costs would need to be simulated for this suggestion. In addition, any
further increases in OED cHents may require an increase in the proportion of time spent
on OED low-risk clients . The time spent on non-OED tasks would therefore need to
decrease. It may in fact be feasible to pass some of these non-OED tasks onto the
prenatal midwife, particularly in terms of prenatal booking-in and prenatal classes. An
increase in prenatal clinic midwife tasks would also require an increase in hours
worked, therefore would need to be calculated in conjunction with assessment of
savings for low-risk OED expansion. These changes will not be simulated in this study ,
however if program expansion is to be adopted, they should be examined further.

Obstetric Early Discharge at Shellharbour Hospital, at current activity, releases more
resources to the health care system than it consumes. The program can be considered to
be cost-effective. The Shellharbour Hospital OED program releases $630.60 per client
through a reduced length of hospital stay and only consumes $286.30 per client for
home visiting services and OED program costs, therefore yielding a cost advantage of
$344.30 per client. In light of a simulated reduction in length of stay for both low-risk
hospital clients and OED clients, there are projected additional cost advantages
deserving of further investigation. Strategies which facilitate the maximum operating
capacity of approximately 200 clients per year, are likely to reap further rewards for the
health care system. Future reductions in length of stay for low-risk clients in the
traditional hospital group, without any concurrent change to OED program activity, are
likely to reduce OED cost advantages. It would seem that the adoption of strategies to
increase women's participation in the OED program accompanied by stricter guidelines
as to what constitutes early discharge, would be advantageous. Rather than the current
OED regime of discharge up to and including 72 hours postpartum, the definition of
OED should change to a period within the first 48 hours. Given evidence from
overseas, this would seem a safe and reasonable change.

This raises the issue that further research into current Australian obstetric
recommendations is required. For example the recommended length of stay is currently
five to seven days for low-risk postnatal clients in N.S.W. (Shearman, 1989, cited by
Scott et al., 1992, p. 45), while DRG data indicate a mean of only 3.3 days in the
United States (Palmer, 1989, p. 335). Early discharge in many international programs is
defined as discharge within the first 24 hours (Lemmer, 1986, Carty and Bradley,
1990), while Australian programs commonly discharge up to 72 hours postpartum. This
certainly seems excessive in both instances when one considers these reduced length of
stay are considered to be medically safe. The medical aspects of reduction in length of
stay for both early discharge and traditional hospital stay in the Austrahan context is
necessary in order to further justify such changes here.

In additional to ensuring that early discharge occurs significantly earlier than a
traditional hospital stay, the number of visits per client while on the program also
requires further examination. Further investigation into an accepted, medically safe level
of visiting is required. Again, international research demonstrates that lower levels of
home visiting than are seen in Australia, still reveal safe medical outcomes. Certainly
the average of 5.98 visits per client in Blacktown (Scott et al., 1992, p. 19) seems
excessive when compared to Shellharbour's 3.17 visits. Optimum levels of visiting do
not seem to have been established and reliance on staff discretion and client request
may in fact lead to less cost-effective programs. Development and adherence to
medically safe levels of visiting is an area which deserves attention.
The Shellharbour Hospital OED program may also benefit from more active marketing
strategies. Consistent positive attitudes in staff and clients toward the OED program
would be facilitated with provision of better information and education. The prenatal
points of contact, such as during booking-in, prenatal classes and prenatal check-ups,
provide opportunities for postnatal options to be discussed with clients. The providers
of care at these points of contact, including private obstetric practitioners and nursing
staff, require correct information about the OED option in order to promote the
program appropriately. Midwives in particular promote family oriented care and are
therefore aligned well philosophically with a program that promotes return to the family
environment as soon as possible. Medical practitioners who support medical
supervision of childbirth may be more difficult to reach without provision of education
and incentives to change attitudes.
Policy and planning for obstetric services will continue in the direction of ensuring
choices for women in pregnancy. The cost of providing the choice for low-risk women
to remain in hospital for periods of time which are considered to be excessive in light of
international research requires close consideration. This opportunity to rest in hospital

needs to be weighed up against the resulting reduction in choice for other clients who
desire treatment in hospital (such as elective surgery), but are unable to secure a bed.
Safe, cost effective options deserve priority when scarce resources are being allocated.
The perceived benefits and outcomes for cUents participating in early discharge at
Shellharbour Hospital deserve consideration. One may certainly question whether we
can afford the luxury of the current system in place when there are conceivably more
efficient means of providing safe and effective care for low-risk postnatal women.
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APPENDIX 1 CONDITIONS FOR OED EXCLUSION
The following are the majority of conditions considered to be outside the category of
low-risk which would be the basis for exclusion from the OED program. Shellharbour
hospital is already a low-risk unit therefore there are obstetric/neonatal conditions
which are not serviced by the hospital as a protocol Some of these may be sited as
conditions for exclusion in bigger centres.
Maternal Conditions:
* Caesarean section
* Traumatic dehvery including vacuum extraction and forceps delivery
* Postpartum haemorrhage/ heavy lochial loss
* Pregnancy induced hypertension/pre-eclamptic condition
* Gestational diabetic
* Urinary difficulties
* Premature dehvery
* Twin/Multiple dehvery
* Breast feeding problems
* Current DYT /coagulation disorders
* Significant history

Neonatal Conditions
* Foetal distress - meconium stained liquor, low apgar score
* Jaundice
* Low birth weight/small for gestational age
* Tachypnoea
* Feeding problems including cleft palate
* Foetal abnormalities

APPENDIX 2 PATHWAYS FOR PATIENT RISK CATEGORY
LOW-RISK PATIENT
1. PLANNED OED
— DISCHARGED ON OED
— HOSPITAL STAY - CHANGED MIND
- BECAME HIGHER RISK

(mother or neonate condition
changed either during pregnancy,
at delivery or after delivery)

2. PLANNED HOSPITAL STAY
— HOSPITAL STAY - REMAINED LOW RISK
- BECAME HIGHER RISK
— OED PROGRAM - CHANGED MIND
HIGHER-RISK PATIENT
— HOSPITAL STAY

APPENDIX 3 ADMISSION/DISCHARGE PATHWAYS
SHELLHARBOUR HOSPITAL

ADMISSION SOURCE
PRENATAL ADMISSION

OUTCOME
DISCHARGED (WiU return to deUver at
a later time)
DELIVERY - NORMAL
- COMPLICATED
(including: caesarean,
instrumental, 3rd degree
tear, haemorrhage, and
unwell neonate)

POSTNATAL PERIOD

COMPLICATED - Hospital Stay
NORMAL

POSTNATAL TRANSFERS FROM
OTHER HOSPITALS

- Hospital Stay
- OED Program
HOSPITAL STAY - Caesarean
- Instrumental
- Normal
- other complic.
EARLY DISCHARGE - discharge home
directly from transferring hospital to
OED program

APPENDIX 4 CLINICAL DEPARTMENTS

SALARIESAVAGES
Salaries Ordinary
Salaries Penalties
Salaries Sick
Salaries Leave Term. &
Non-Terminating
Salaries Long Service
Leave ,T & NT
Overtime
Accrued Salaries
Other

GOODS/SERVICES
Food
Drugs Chemical etc
Medical gases
Appliances & Instruments
Dressings
Medical & Surg other
Stores Issues
Other Service- Required
Purchases
Pathology Cross -Charges
Radiology Cross Ch.
Nucleai- Med. Cr. Ch.
Pharmacy Cross Ch.
Bedding
Domestic Charges Other
Books, mags etc
Printing &Stationary
Staff Training etc.
Admin. Other

REPAIR/MAINT.
Equipment
Maint. Contracts
Repair & Maint. Other
Buildings <5k Renov
ElectroMedical>200k>5k
ElectroMedical<200k>5k
Computer equip. >5k
Office Equip. >5k
Fum. Fittings >5k
Sundry Equip.>5k
Electro med. <5k
Computer Equip.<5k
Office Equip.<5k
Fum. Fittings <5k
Sundry Equip. <5k

APPENDIX 5 HOSPITAL COSTS - Indirect Hospital Costs ($)

DEPARTMENT
Nursing Administration

Total Indirect
Hospital Cost
302128.19

Nursing Education

44544.61

Medical Administration

69944.91

Medical Records

153848.15

Physiotherapy

141611.08

Social Work

60860.43

Pharmacy

184466.31

Radiology

334474.33

Catering

848324.06

Nutrition

128320.63

Housekeeping

835161.45

Wardsmen

132083.79

Groundsmen

52032.49

Maintenance

291264.19

Executive

104722.09

Cost Shared Department
TOTAL (Overheads)
Annual Ward Overhead Cost
Average Cost Per Bed Day
(Overheads and Indirect)

1058273.49
4742060.20
586801.21
121.34

APPENDIX 6 ANNUAL EQUIVALENT COST CALCULATION
Using the purchase of postnatal beds as an example of opportunity cost and the
resulting annual equivalent cost, we can demonstrate the formula which is also used for
annual equivalent cost of ward space, OED office space and purchase of the OED car.
The same methodology can be found in Drummond et aL (1987, pp. 69-70).
The formula for the discount factor is;
D = i + [i/{(l
where D= discount factor
i = interest rate
n= number of years
If the interest rate used is seven percent and the number of years for the life of a bed is
20 years, then;
D = 0.07 + [0.07 / {(1+0.07)20 - 1}]
= 0.0944
Given that the cost of a bed is $800, the annual equivalent cost is $800
multiplied by the discount factor 0.0944, to give $75.52.
Therefore it would require annual payments of $75.52 for 20 years to yield a present
value of $800. As Shellharbour postnatal ward has 18 beds, then total cost per year for
purchase of those beds would be $1359. For the cost per bed day, this figure is divided
by 4081 ward bed days to get $0.33 per bed day.

APPENDIX 7 CLIENT AND COMMUNITY COSTS
PROPORTION OF CLIENT
HOSPITAL
Respondents/proportion
AUBURN
38
0.248
WESTMEAD
62
0.405
BLACKTOWN
53
0.346

HOSPITAL
Raw Data
$ Per Day

RESPONDENTS/HOSPITAL
OED
Respondents/proportion
AUBURN
36
= 0.265
WESTMEAD
45
= 0.331
BLACKTOWN
55
= 0.404

HOSPITAL
CPI
Adjusted^
$ Per Day

OED
Raw Data
$ Per Day

OED
CPI
Adjusted^
$ Per Day

VISITOR COSTS
LEISURE

54.51

55.74

18.76

WORK

15.50

15.85

79.61

19.19
81.41

I'RAVEL
TOTAL
FAMILY COSTS

29.07
99.08

29.73
101.32

78.49
176.86

80.27
180.87

LEISURE

11.01

11.26

15.94

16.31

174.83
WORK
170.96
186.09
181.97
TOTAL
OTHER COMMUNITY SERVICES
1.59
1.56
CHILD Care
n.a.
n.a.
HOME Care
n.a.
n.a.
MED.Pract.
1.59
1.56
TOTAL
289.00
GRAND TOTAL PER DAY

163.28
179.22

166.98
183.29

0.17
0.72
0.13
1.02

0.18
0.73
0.13
1.04
365.20

# CPI adjustment involved scaling up those figures form the Scott et al. (1992) study period May-July 1991 (June quarter 1991
weighted average of 8 capital cities used = 106.0) to the current study period 1992-1993 (weighted average of 8 capital cities for
1992-93 = 108.4).

Appendix 8 SIMULATED REDUCTION IN LENGTH OF STAY
Table of simulated results (Cost $ per Episode)
Cost Category
Direct Hosp.
Cost$
Indirect Hosp.
Cost$
Nursing Service
Costs
Medical Service
Cost$
Sub-total
Goods/Service
Overheads
Nursing
Car Running
Car AEC
Office AEC
Sub-total
TOTAL

Hospital Group
Baseline
Simulation

OED Group
Simulation
Baseline

231.04

204.57

121.06

85.86

488.15

404.22

255.78

169.65

480.44

411.19

275.75

189.27

201.19
1400.82

167.00
1186.98

1400.82

1186.98

117.63
770.22
OED
3.20
17.70
252.36
7.12
2.11
3.81
286.30
1056.52

78.65
523.43
Visiting
3.20
17.95
252.36
7.12
2.11
3.81
286.55
809.98

Assumptions
A reduction in length of stay for the 363 low-risk hospital stay clients to 3.3 bed days
and 177 CED clients to 1.385 days will decrease total hospital bed days to 38701, total
ward bed days to 4034 and postnatal bed days to 3691. All hospital-based costs will
change, as bed days for total hospital and ward figures change. In terms of hospitalbased goods and services, if one merely divides the cost by the adjusted number of bed
days, the cost per bed day ($28.24) assumes that such costs are fixed or invariant to
ward activity. However, in practice only some of these costs may be thought of in this
way, including appliances, equipment and administrative services such as purchase of
educational material. Costs such as pharmaceuticals, stores, general supplies and
department cross charges (pathology and radiology), should be considered to be

variable. Using the baseline figure of $25.75 per day would assume all goods and
services to be variable. An acceptable compromise may be the midpoint of these two
assumptions, or $27.00 per bed day.
A reduction in length of stay for low-risk clients will affect the cost of nursing services.
The saving is calculated by multiplying the nursing cost per bed day by the dependency
weight no longer required (0.615 for the hospital stay and 0.768 for the OED stay),
then multiplying this by the 0.723 days saved. The $25,139 saved by the hospital stay
group ($69.25 per client) and the $15,307 for the OED stay group ($86.48 per cHent),
approximates to $40446, or one FTE midwife.
The medical costs will also change in terms of a reduction in public client visits for both
hospital and OED chents. This is calculated according to the 0.723 bed day reduction
multiphed by the average $58.19 per visit, based on our assumption that public clients
are visited each day. OED visiting costs remain the same as OED activity is not
changed in this simulation.

